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Executive Summary
The RURAL-ECMOD study deals with the impacts of the widening scope of European Union (EU) 
intervention in rural areas, moving from an agriculture-centred focus to an approach aiming at balanced, 
diversified and sustainable development. EU rural areas have attracted increased attention by policy-
makers in the last two decades, in an effort to respond to structural change, which is reflected by (amongst 
other things) the diminishing economic importance of agriculture, the impacts of residential, recreational 
and touristic developments, and increasing environmental concerns. This policy focus has been embodied 
in significantly greater EU expenditure on rural development measures and efforts to implement these 
interventions in a more “integrated” framework.
In recent years, two EU Regulations have played a major role in facilitating this new policy approach. 
Regulation 1257/99 specified a menu of rural policy measures to be implemented ‘at the most appropriate 
geographical level’ and attempted to restructure, simplify and widen the then-existing policy framework. 
Following the radical reform of the CAP in 2003/2004, Regulation 1698/2005 further reinforced EU Rural 
Development Policy (RDP), through introducing a single funding and programming instrument (European 
Agricultural Fund for Rural Development, EAFRD), a new strategic RDP approach, and specifying major 
objectives of RDP intervention in the form of four policy thematic axes. More recently, these reforms were 
reinforced by the 2008 CAP Health Check agreement and should further be following the Commission 
proposals on CAP post -2013 and the debate at Council and Parliament levels.
Against this background and taking into consideration existing evidence on the unequal distribution 
of EU policy impacts amongst rural regions (European Commission, 1996; 2004; Psaltopoulos et al., 2004; 
Shucksmith et al., 2005) and the considerable leakages of rural policy benefits to urban areas (Baldock et 
al., 2001; Psaltopoulos et al., 2006; Roberts et al., 2009), the objective of RURAL ECMOD is to assess ex 
ante the rural/urban effects of rural policy measures (especially those on diversification and quality of life) 
in selected EU NUTS 3 regions, via a Computable General Equilibrium modelling approach.
In accordance to the project objectives, six case study areas have been selected with different 
structural characteristics. The selection process relies on two existing rural typologies at the NUTS 3 
level, namely the Diversification typology of the TERA-SIAP project (Weingarten et al., 2009), which 
classifies EU regions according to their economic diversification status and potential and the OECD-based 
typology (European Commission, 2009e), which classifies regions according to the extent of rurality and 
peripherality. These two typologies have allowed identifying a preliminary pool of thirty representative 
study regions with different degrees of economic diversification, remoteness and rurality.
For these thirty NUTS 3 regions, a further set of criteria on economic size, agricultural structures, 
employment, sectoral structures and agricultural/rural policy, is applied to obtain a characterisation of the 
study regions reflecting differences in their economic performance. Study areas of a rather urban character 
have also been considered, because CAP measures are implemented in these areas. In order to ensure that 
the six sampled areas would be, as far as possible, representative of the thirty case study areas for which 
data have been collected, a cluster analysis is applied revealing regions similar to each other within four 
relatively homogenous clusters. Then, six areas are proportionately allocated to the four clusters and the 
final set of areas is selected. These areas (with NUTS codes) are:
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•	 Arkadia	 (GR252)	 –	 a	 Rural	 Peripheral	 area	 (OECD-refined);	 agriculturally	 dependent	 economy	
with below average farm pluriactivity (TERA-SIAP);
•	 Potenza	(ITF51)	–	a	Rural	Accessible	area	(OECD-refined);	average	importance	of	agriculture	in	the	
economy and below average farm pluriactivity (TERA-SIAP);
•	 Jihomoravsky	 kraj	 (CZ064)	 –	 an	 Intermediate	 Closed	 Space	 area	 (OECD-refined);	 average	
importance of agriculture in the economy and above average farm pluriactivity (TERA-SIAP);
•	 Aberdeen	City	and	Aberdeenshire	(UKM50)	–	an	Intermediate	Closed	Space	area	(OECD-refined);	
diversified economy with below average farm pluriactivity (TERA-SIAP);
•	 Guipúzcoa	 (ES212)	 –	 an	 Urban	 Open	 Space	 area	 (OECD-refined);	 diversified	 economy	 with	
below average farm pluriactivity (TERA-SIAP);
•	 Rheintal-Bodenseegebiet	(AT342)	–	an	Urban	Closed	Space	area	(OECD-refined);	diversified	economy	
with above average farm pluriactivity (TERA-SIAP).
The models constructed within RURAL-ECMOD are recursive dynamic CGE models, solved one 
year at a time. They are adapted from the standard models developed by IFPRI (International Food Policy 
Research Institute), with the main component developed from the static CGE model (Lofgren et al., 2002), 
and the recursive dynamic part adapted from Thurlow (2008) in order to reflect the small regional nature 
of the study areas and capture rural-urban linkages. This general framework has been applied widely 
to developing and developed countries both at the national and regional level (Partridge and Rickman, 
2008). Certain elements of the model, such as the treatment of capital (which adjusts endogenously or 
exogenously depending on sectors), are limited, but there is a trade-off between increasing the complexity 
of the models and data collection and maintaining the advantages of using a tried and tested methodology. 
The models are run over the period 2006 to 2020. In each year of this period, they generate values 
for all market transactions for all sectors, markets and economic actors in the local economy. In particular, 
the direct and indirect effects, and displacement or spill-over effects in factor and product markets, are 
captured by modelling simultaneously all the sectors and markets in the local economy. Clearly, in small 
open regional economies, imports and exports to and from any region are important determinants of 
how any shocks to any sector are transmitted to the rest of the regional economy. Therefore, the models 
allow imports to compete with local products in regional markets, while exports provide an alternative 
destination for regional output. Between years, key model values are updated as required by the policy 
simulations, e.g. to allow for adjustment in capital for each sector or predicted population growth.
The starting point in building the dynamic CGE models is the construction of a Social Accounting 
Matrix (SAM) which accounts for all flows in the regional economy at a point in time. A SAM determines 
the structure of the underlying model and consists of a set of accounts covering production activities, 
commodity balances, flows to and from factors of production, households and other institutions such 
as government and the rest of economy/world. The RURAL-ECMOD SAMs are obtained through a 
combination of mechanical downscaling of higher level (national or regional NUTS-1 levels) input-
output data with superior data from regional statistics at NUTS-3 level and expert knowledge, followed 
by a balancing procedure. A number of key elements in the RURAL-ECMOD SAM accounts and CGE 
models facilitate the simulation of the policy scenarios. The most important of these are the disaggregation 
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of agricultural sector by farm size and the rural-urban disaggregation of activities and households that 
particularly allows the models to account for the spatial impacts of policy shocks within the study regions. 
The models are then “calibrated” to the SAMs, i.e. the initial solution of the models reproduces the SAM 
values. In this process, both the values from the SAM and information on demand, production and trade 
elasticities are used to initialise the model parameters. In addition, certain assumptions concerning the 
overall rate of change of certain key exogenous parameters including total factor productivity and labour 
supply are adopted.
Ex-ante policy impact analysis is based around seven policy scenarios, which are compared to a 
baseline scenario consistent with the adopted policy at present (2008 CAP Health Check). The first four 
policy scenarios, including Groups 1 and 2 (see below), focus on the impacts of relatively major changes 
in agricultural and rural policy in the six study areas. The last three scenarios specify changes in the relative 
weight given to different measures of CAP-RDP Axis 3 (economic diversification and quality of life). As 
appropriate, the policy changes are phased-in over a period of time and the impacts monitored to 2020. 
In detail, the seven RURAL-ECMOD scenarios are specified as follows:
Group 1: Changes in the distribution of funds within Pillar 2
Scenario	 1	 –	 “Agricultural”	 RDP:	All	 RDP	 spending	 focussed	 on	Axes	 1	 (competitiveness)	 and	 2	
(environmental measures). 
Scenario	2	–	“Diversification”	RDP:	All	RDP	spending	focussed	on	Axis	3	(economic	diversification	
and quality of life).
Group 2: Decrease in Pillar 1 funds compensated or not by an increase of funds in Pillar 2 
Scenario	3	–	30%	reduction	in	nominal	Pillar	1	support.	
Scenario	4	–	Rebalancing	Scenario:	EU-wide	flat-rate	Single	Farm	Payment	(SFP)	introduced,	nominal	
non-SFP	Pillar	1	funds	(e.g.	Article	68)	decrease	by	15%,	nominal	Pillar	2	funds	increase	by	45%.	
Group 3: Distribution of funds between Axis 3 measures within Pillar 2 
Scenario	5	–	Farm	Household	Diversification:	All	Axis	3	funds	switched	to	Measure	311	(Diversification	
into non-agricultural activities) targeting agricultural households.
Scenario	 6	 –	 Non-farm	 Diversification:	 All	 Axis	 3	 funds	 switched	 to	 Measures	 312	 (Support	 for	
business creation and development) and 313 (Encouragement of tourism activities), both targeting the 
non-farm rural households.
Scenario	7	–	Rural	Public	Infrastructure:	All	Axis	3	funds	switched	to	Measures	321	(Basic	services	for	
the economy and rural population), 322 (Village renewal and development) and 323 (Conservation and 
upgrading of the rural heritage), all of which target rural public infrastructure. 
The above scenarios are simulated via the following methodology. First, paths for capital stock 
adjustment are generated in the base run. The variations in the distribution of RDP funds are then 
calculated, and, under the assumption (case study dependent) that these affect certain key sectors, changes 
in investment (and in the longer-run capital) are imposed exogenously. To operationalise this approach, 
RDP spending in each region is mapped into investments in specific SAM sectors within the models. 
This process requires a range of auxiliary assumptions including how national RDP schemes map to the 
EU RDP measures, how expenditure on each measure maps into economic sectors, and the commodity 
composition of sectoral investment. The exception to this methodology is the simulation of changes in 
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Axis 3 investment in public infrastructures (Scenario 7). In that case, the investment is assumed to be non-
productive, i.e. only the extra commodity investment-demand is considered while the extra capital stock is 
ignored. In addition, other impacts are examined in certain regions, such as exogenous changes in tourism 
demand and increase in population/labour supply.
Impacts are described for each of the six case studies in detail for a large number of indicators covering 
output (total, rural / urban, per economic sector / activity), employment (per skill level), household income 
(farm, rural, urban) indicators, factor costs (wages, …), producer prices, exports, domestic production 
indicators, both in terms of average difference 2006-2020 and in terms of 2020 difference between each 
scenario and the baseline scenario.
A comparative territorial assessment of the impact of each scenario is carried on the base of the 
results for the six case studies. 
 
Economy wide effects of all scenarios remain limited, but when disaggregating urban economy and 
rural economy-wide effects, the effects, particularly concerning the rural areas, are slightly more important 
and significant. In general, such effects are going in opposite direction concerning rural and urban areas of 
a same region, the magnitude being more important for rural areas than for urban areas. Depending on the 
groups of scenarios, further common traits can be described:
•	 concerning	the	group	of	scenarios	where	pillar	2	funds	are	reallocated	either	to	agriculture-centred	
measures of axis 1 and 2 or to other sectors (axis 3), the effects seem to be correlated with the 
dependency on agriculture (TERA-SIAP typology) and the degree of rurality / peripherality (OECD-
refined typology) of the regional economies concerned: the more the region depends on agriculture, 
the more the effect of axis1&2 measures seems to be beneficial to the rural economy and vice versa. 
However, in terms of trend along the full period 2006-2020, it seems that in all regions, whatever 
their characteristics, diversification scenarios (i.e. focusing on axis 3 measures rather than axis 1 and 
2) are over time always more beneficial to the regional output, including the rural areas total output; 
than agriculture-centred scenarios;
•	 the	reduction	in	pillar	1	scenarios	and	the	scenarios	on	the	distribution	between	axis	3	measures	does	
not seem to impact significantly the output of regional economies.
Employment effects seem to follow similar patterns as the ones on output. Income effects are following 
similar patterns too in the case of the groups of scenarios focused on Pillar 2. However, the group of 
scenarios affecting Pillar 1 sees more impact in household income than the other groups of scenarios: 
particularly, the decrease in Pillar 1 funding impacts directly on farm household incomes.
It shall be stressed that the present study, given the small number of case studies compared to the 
total number of NUTS3 areas in the EU-27, does not aim to be fully representative of the regional diversity 
in the EU-27 in terms of rurality, peripherality, degree of structural change of rural economies, weight of 
primary sectors and /or agriculture-related sectors in the regional economy, diversity of CAP policy mixes 
at regional level (Pillar1 / Pillar 2; Distribution per axis of Pillar 2, etc.), etc. Therefore, conclusions of such 
study should be considered with caution.
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1 Introduction
Being one of the core and oldest policies 
of the European Union (EU), the Common 
Agricultural Policy (CAP) has been substantially 
reformed several times since the early 1990s. 
The desire to increase market orientation of EU 
agriculture and adapt to societal demands have 
been the main drivers behind subsequent CAP 
reforms (European Commission, 2009a), which 
have considerably changed the weight of the 
different objectives of the CAP, as well as the 
instruments used to achieve these objectives.
Earlier reforms in the 1990s dealt, among 
others, with problems such as overproduction, 
the cost of CAP support, its distortive aspects 
and international trade tensions. The shift from 
product support to producer support has been the 
core element of this reform process, as support 
prices were first cut in 1992 and compensatory 
direct payments were introduced in 1994 to 
compensate for potential farm income losses.
Later, increasing demands by EU citizens 
for a continuous supply of food products 
characterised by high quality and safety and 
produced according to higher environmental 
standards, the subsequent enlargements of the 
EU (especially that of 2004), and the “need” 
for the CAP to comply with the objectives of 
the Lisbon and Gothenburg strategies, triggered 
a further reform in 1999 (Agenda 2000) 
and a radical reform of the CAP in 2003/04 
(Ramos and Gallardo, 2010). Decoupled 
direct payments were introduced as a way to 
provide income support to producers which 
can nowadays more determine their production 
strategies through responding to market signals 
than before. These payments are conditioned 
to the respect of environmental, animal and 
plant health standards (cross compliance) and 
therefore, contribute to the provision of public 
goods by EU agriculture. 
The reforms of the CAP product and 
producer support (Pillar 1) were accompanied by 
a gradual reform of EU rural development policy 
(Pillar 2). More specifically, EU rural areas have 
attracted increased attention by policy makers in 
the last two decades, in an effort to respond to 
structural change, which is reflected by (amongst 
others) the diminishing economic importance 
of agriculture, the impacts of residential, 
recreational and touristic developments, and 
increasing environmental concerns. This policy 
focus has been “embodied” into significantly 
greater EU expenditure on rural development 
measures and an effort to implement these 
interventions in a more “integrated” framework 
(Thomson and Psaltopoulos, 2005).
In recent years, two EU Regulations have 
played a major role in facilitating this new 
policy-approach in rural development. The 
Agenda 2000 Regulation 1257/99 (European 
Commission, 1999) specified a menu of rural 
policy measures to be implemented ‘at the 
most appropriate geographical level’, and 
attempted to restructure, simplify and widen the 
existing policy framework. Following the radical 
reform of the CAP in 2003/2004, Regulation 
1698/2005 (European Commission, 2005) further 
reinforced EU rural development policy, through 
introducing a single funding and programming 
instrument (European Agricultural Fund for Rural 
Development - EAFRD), and a new strategic 
Rural Development Policy (RDP) approach 
which emphasized the complementarity between 
Pillars 1 and 2 (European Commission, 2006). 
Three major objectives of EU rural development 
intervention were specified in three axes, namely, 
improving competitiveness of agriculture and 
forestry (Axis 1), improving the environment 
and the countryside (Axis 2) and improving the 
quality of life in rural areas and encouraging 
diversification of economic activity (Axis 3). 
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reinforced by the 2008 CAP Health Check 
agreement (European Commission, 2009b; 
2009c; 2009d) which in the case of Pillar 1, 
extends, among others, the decoupling of 
farm support. In Pillar 2, additional funding is 
provided through increased modulation rates, 
while intervention domains are extended in the 
fields of climate change, renewable energy, water 
management, biodiversity and innovation. The 
process should further be consolidated following 
the Commission proposals on CAP post -2013 
and the debate at Council and Parliament levels 
(European Commission, 2011): ratios between 
pillars 1 and 2 are proposed to be maintained 
and the six priorities proposed for replacing the 
three axes include the same areas of agriculture 
(and forestry) competitiveness (including via new 
tools on risk management and producer groups 
and interbranch arrangements and a stronger 
focus on innovation), environmental issues and 
territorial cohesion dimension.
Nowadays, the CAP is a “multi-dimensional” 
form of public intervention structured around two 
complementary Pillars. It provides a safety net to 
a market oriented European agriculture and in 
parallel, it promotes the restructuring of the farming 
activity, the sustainable management of natural 
resources and (ultimately) the balanced territorial 
development of European rural areas (European 
Commission, 2010). The implementation of these 
reforms has improved the market orientation of EU 
agriculture;	support	to	producers	(%	PSE-	Producer	
Support	Estimate)	decreased	from	39%	in	1986-88	
to	 23%	 in	 2007-09;	 the	 share	 of	 trade-distorting	
support	in	the	PSE	fell	from	92%	in	1986-88	to	34%	
in	2007-09	and	the	cost	imposed	on	consumers	(%	
CSE	–	Consumer	Support	Estimate)	fell	from	36%	in	
1986-88	to	8%	in	2007-09	(OECD,	2010).
Taking account of the challenges facing 
the CAP the communication issued by the 
Commission on the “CAP towards 2020” 
(European Commission, 2010) re-assures the 
multi-dimensional and complementary objectives 
of the future CAP (viable food production; 
sustainable management of natural resources and 
climate action; balanced territorial development) 
and suggests broad policy options as well as 
changes in present CAP instruments for attaining 
these objectives in an efficient manner.
Against this background, the RURAL 
ECMOD research project aims at estimating 
the impacts of the widening scope of European 
Union (EU) intervention in rural areas, from an 
agricultural-centred focus, towards balanced and 
sustainable development of EU rural areas.
Taking into consideration existing evidence 
on the unequal distribution of EU policy impacts 
amongst rural regions (European Commission, 
1996; 2004; Psaltopoulos et al., 2004; 
Shucksmith et al., 2005) and the considerable 
leakages of rural policy benefits to urban areas 
(Baldock et al., 2001; Psaltopoulos et al., 2006; 
Roberts et al., 2009), the aim of RURAL ECMOD 
is to assess ex-ante the rural/urban effects of CAP 
policy measures (both Pillar 1 and 2, with some 
emphasis on Pillar 2 Axis 3 measures) in selected 
representative EU NUTS 3 regions, via applying 
a Computable General Equilibrium (CGE) 
modelling and analytical approach.
This project consists of the following tasks, 
which deal with: 
•	 the	 refinement	 of	 RDP	 instruments	 whose	
impacts are assessed in this project and 
the selection of six case study regions 
through the utilization of the OECD-refined 
and TERA-SIAP (Weingarten, et al., 2009) 
territorial typologies and the application 
of a three-stage sampling procedure (Work 
package	1	–	see	Psaltopoulos	et	al.,	2010a);
•	 the	 description	 of	 the	 general	 structure	 of	
the Social Accounting Matrices (SAMs) and 
Computable General Equilibrium (CGE) 
models built for RURAL-ECMOD, the 
explanation of how these instruments can 
be used to model RDP policies of interest, 
the description of the SAM construction and 
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the CGE model specification and calibration 
process specific to the six selected regions 
(Work	package	2	–	see	Roberts	et	al.,	2010);
•	 the	 specification	of	 alternative	CAP	Pillar	 1	
and 2 scenarios and the application of the 
bi-regional (rural/urban) CGE models to the 
ex-ante estimation of policy impacts of RDP 
measures in the six study areas of the project 
(Work	 package	 3	 –	 see	 Psaltopoulos	 et	 al.,	
2010b);
•	 the	 evaluation	 of	 model	 results	 and	 the	
assessment of their transferability to an EU-
wide	context	(Work	package	4	–	see	Ratinger	
and Skuras, 2011).
The report at hand is organised as follows. 
Chapter 2 explains the methodology applied to 
the selection of the six study regions, and briefly 
presents information on their structural, socio-
economic and natural characteristics. Chapter 
3 deals with the methodology and describes 
the structure of the dynamic CGE model which 
is being used in the project. Chapter 4 deals 
with the definition of the RURAL ECMOD 
policy scenarios and also presents the method 
developed for modelling the policy scenario 
simulations. Chapter 5 describes the structure 
of the RURAL ECMOD SAMs which underpin 
the CGE models, explains the process of study-
area-specific model construction and presents 
the application of the policy scenarios in the 
study areas. Chapter 6 presents the scenario-
specific impact analysis results, including a 
range of sensitivity tests. Chapter 7 presents a 
comparative analysis of estimated impacts as 
well as an assessment of the transferability of 
these findings in an EU-wide context. Chapter 8 
concludes the report.
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2	 Selection	and	Profiles	of	Study	Regions
2.1 Selection of Study Regions
2.1.1 Introduction
The methodology implemented for the 
selection of the study areas is closely related to 
the core objective of the project RURAL ECMOD, 
which is to assess ex-ante the rural/urban impacts 
of CAP Pillar 1 and 2 policies (with emphasis on 
Pillar 2 Axis 3 measures) on EU NUTS 3 regions 
with different structural characteristics, including 
economic structures.
The RURAL ECMOD study area selection 
procedure consists of two major steps described 
in the present Section: selection of a set of 30 
potential study regions and selection of 6 case 
study regions from this set. These steps are 
detailed in the following diagram:
1.1.1. Proportional Allocation (considering the total population) of the number
of regions in each of the 3 substrata of the 1 digit TERA SIAP actual
diversification typology (importance of agriculture)
1.1.2. Proportional allocation (considering the total population) of the
number of regions in each of the 9 substrata of the 2 digit TERA-SIAP
actual diversification typology (importance of agriculture (3 categories)
and pluriactivity (3 categories))
1.1.3. Proportional allocation (considering the total population) of the
number of regions in each of the OECD refined typology (6 categories)
respecting the quota calculated in the TERA-SIAP 2 digit typology
1.2.1. Random sampling selection of the 30 regions respecting
the allocation previously calculated in each substrata
(TERA-SIAP+OECD classification typology)
1.2.1. Refining the random selection based on Researcher
knowledge of the region and access to the rural/urban employment
data, balance among EU-15 and EU-12 and
the geographical location (north, centre, south)
2.1. Cluster analysis of the 30 pre-selected regions based on 8
indicators that reflect the population, the agricultural structure,
employment rate and CAP spending
2.2. Final selection of the 6 study regions based on:
+ Cluster analysis
+ Other parameters:
- Research knowledge
- Distribution of TERA-SIAP and OECD refined typology
- Distribution among the EU-15 and EU-12 MS
- Geographical location
1. SELECTION OF 30 POTENTIA STUDY REGIONS
1.1 STRATIFICATION TO ALLOCATE
THE NUM
BER OF POTENTIAL
STUDY REGIONS IN EACH
TERA-SIAP AND OECD
TYPOLOGY STRATUM
2. SELECTION OF THE SIX STUDY REGIONS
1.2 RANDOM
 SAM
PLING
SELECTION OF THE
30 POTENTIAL
STUDY REGIONS
2.1 CLUSTER ANALYSIS
2.2 FINAL SELECTION
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is obtained which reflects differences in their 
performance, their economic and structural 
characteristics. In this context, study areas of 
a rather urban character are considered in this 
project, due to the fact that CAP measures are 
also implemented in these areas.
 
2.1.2 Selection of Potential Study Regions
The selection of potential study regions is 
based on a stratification series of steps (steps 1.1.1 
to 1.1.3), followed by random sampling, refined by 
further subjective elements (steps 1.2.1 and 1.2.2).
To allocate the number of the 30 potential 
case study regions in each sub-stratum 
derived from the application of the TERA-SIAP 
diversification typology and the OECD refined 
typology, the following three-stage stratification 
procedure is followed:
•	 Proportionate	allocation	of	a	fixed	sample	size	
of NUTS-3 regions among the 3 strata of the 
TERA-SIAP actual economic diversification 
typology at the one-digit type (i.e, 1.x., 2.x. 
and 3.x.) which reflects the relative importance 
of agriculture in the regional economy 
(indicators: primary sector Gross Value Added 
and agricultural employment) (Step 1.1.1).
•	 Proportionate	 allocation	 of	 the	 sample	
allocated in stage 1 among the nine sub-strata 
TERA-SIAP actual economic Diversification 
typology at the two-digit level. This level 
reflects both the relative importance of 
agriculture (first digit classification) and the 
level of farm pluriactivity measured by the 
incidence of other gainful activities (second 
digit classification)1 (Step 1.1.2).
1 For each of these indices (digits) regions are allocated a code 
according to how their score relates to the EU27 mean. If 
the score is >.25 standard deviations (SD) below the mean 
the code is 1. If it is within 0.25 SD (above or below) the 
mean the code is 2. If the score is more than 0.25 SD above 
the mean the code is 3. The final typology is composed of 
the 9 possible permutations of the two codes.
•	 Quota	 sampling	 within	 each	 sub-stratum	
according to OECD refined typology (six 
categories) (Step 1.1.3)
First, NUTS 3 regions are divided according 
to their first digit characterization in the 
Diversification typology, i.e. dependence on 
agriculture. A pre-determined size of thirty 
regions is proportionately allocated to the three 
strata following a sampling fraction. The sampling 
fraction is the number of regions in the stratum 
divided by the total number of regions in the 
typology. Table 1 allocates proportionately the 
sample size to the three strata (step 1.1.1). 
Then, the sample size allocated to the three 
major actual Diversification typology groups is 
further allocated within each stratum to sub-strata 
according to their two digit (i.e. two dimensional) 
TERA-SIAP typology (Table 2; step 1.1.2).
The samples taken from each sub-stratum are 
considered as independent. Instead of selecting 
randomly each region within each sub-stratum, 
we specify how many regions of specific OECD 
refined typology classes are selected, so that the 
maximum possible OECD classes are represented 
in the sample of each stratum and sub-stratum. 
Thus, the sample determined by the two-stage 
stratified proportional allocation is distributed to the 
six refined OECD categories (Table 3; step 1.1.3). 
Then, thirty potential NUTS 3 study 
regions are randomly selected within each of 
the sub-strata presented in Table 3 in order 
to respect the TERA-SIAP and the OECD 
classification (step 1.2.1). In step 1.2.2 , this 
is refined in order to take into account the 
researcher knowledge of the region and access 
to the rural/urban employment data (Aberdeen 
City & Aberdeenshire, Jihomoravsky kraj and 
Arkadia were non-randomly included in the 
selection), the balance among EU-15 and EU-
12 and the geographic location (north, centre, 
south). In total, 11 EU-15 countries and 7 
EU-12 countries are represented in the set of 
potential regions.
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.Table 1. Allocation of sample to one-digit TERA-SIAP strata
Strata
Regions in TERA-SIAP 
first digit Typology2
Proportions of 
Each Type
Proportional 
Allocation of 
Sample
Importance of agriculture above average 215 19.0 6
Average importance of agriculture 251 22.2 7
Importance of agriculture below average 666 58.8 17
Total 1132 100 30
Table 2. Allocation of sample to two-digit TERA-SIAP sub-strata
Sub-stratum 1
Regions for which agriculture has above 
average importance 
Number of regions Proportion Allocation of Sample of 6
11 140 65.1 4
12 51 23.7 1
13 24 11.2 1
 Total 215 100.0 6
Sub-stratum 2
Regions for which agriculture has average 
importance 
Number of regions Proportion Allocation of Sample of 7
21 121 48.2 3
22 46 18.3 1
23 84 33.5 3
Total 251 100.0 7
Sub-stratum 3
Regions for which agriculture has below 
average importance 
Number of regions Proportion Allocation of Sample of 17
31 216 32.4 6
32 94 14.1 2
33 356 53.5 9
Total 666 100.0 17
2 Only those NUTS3 areas for which the TERA-SIAP 
diversification type is available are considered.
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TERA-SIAP 
Types
OECD Types Total
Sample 
Allocation
Rural 
Peripheral 
(RPR)
Rural 
Accessible 
(RAR)
Intermediate 
Open Space 
(IOR)
Intermediate 
Closed Space 
(ICR)
Urban 
Open 
Space 
(UOR)
Urban 
Closed 
Space 
(UCR)
 
11
63 40 14 16 5 2 140
2 RPR; 
1 RAR; 
1 ICR
 
12
11 25 7 7 1 0 51 1 RAR
 
13
7 11 2 3 0 1 24 1 RPR
 
21
8 31 33 41 6 2 121
1 RAR; 
1 IOR;
1 ICR
 
22
8 18 4 10 5 1 46 1 RAR
 
23
14 36 17 16 1 0 84
1 RAR; 
1 IOR;
1 ICR
 
31
1 10 24 48 29 104 216
1 IOR; 
1 ICR; 
1 UOR; 
3 UCR
 
32
2 4 10 25 15 38 94
1 ICR; 
1 UCR
 
33
10 33 71 60 61 121 356
1 RAR; 
2 IOR; 
1 ICR; 
2 UOR; 
3 UCR
Total 124 208 182 226 123 269 1132 30
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.Table 4. RURAL ECMOD potential study regions
SIAP Types
OECD Types
RPR RAR IOR ICR UOR UCR TOTAL
11
GR252 
Arkadia
PL311 
Bialski
GR431 Irakleio
4LT007 
Taurages 
apskritis
12
HU323 
Szabolcs-
Szatmar-
Bereg
1
13
UKM66 
Shetland 
Islands
1
21
ITF51 
Potenza
ES418 
Valladolid
FR522 
Finistere
3
22
IE025 
South-
West
1
23
D27B 
Ostellgau
SI015 Zasavska
CZ064 
Jihomoravsky 
kraj
3
31
ITD52 Parma
UKM50 
Aberdeen 
City & 
Aberdeenshire
ES212 
Guipúzcoa
FR824 bouches-
du-Rhone
6
BE332 Arr. Liege
FR301 Nord
32
UKM21 Angus 
& Dundee City
ES523 Valencia 2
33
SE124 
Orebro 
Ian
DE218 
Ebersberg
DED14 
Annaberg
DEA34 Borken FI181Uusimaa
9CZ072 Zlinksy 
kraj
DK013 
Nordsjaelland
SK010 Bratislava 
kraj
AT342 Rheintal-
Bodenseegebiet
TOTAL 3 6 5 6 3 7 30
2.1.3 Selection of the Six RURAL ECMOD 
Study Regions
The next step of the study-area selection 
procedure involves the selection of the six case 
studies based on a cluster analysis (step 2.1) and 
the final selection (step 2.2). The cluster analysis is 
based on the specification of several characteristics 
of the potential study regions. In total, eight 
indicators are specified, reflecting “conditions” in 
terms of size of the economy, agricultural structures 
(i.e. different patterns of farm behaviour), labour 
market situation and economic structures (both 
reflecting different levels of absorption capacity) 
and CAP implementation (in terms of both Axis 3 
and Pillar 1).
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These selection criteria are as follows: 
a) Size of the Economy
	 •	 population	size
b) Agricultural Structures
	 •	 average	land	productivity	(GVA	in	
  agriculture/total UAA)
	 •	 distribution	of	number	of	farms	according	
  to ESUs (indicator)
c) Labour Market Situation
•	 employment	rate
d) Economic Structures
	 •	 %	share	of	employment	in	food	processing
	 •	 number	of	beds	per	1000	inhabitants	(to	
  approach the importance of tourism)
e) CAP
	 •	 %	share	of	Axis	3	in	total	RDP	expenditure
	 •	 study-area-specific	Pillar	1	expenditure	as	
  a share of agricultural GVA 
As shown in Table 5, the degree of 
variability for some of these characteristics is 
considerable amongst the thirty preselected 
NUTS 3 regions, a fact that underlines the need 
to cluster these regions into meaningful and 
more homogenous groups. 
Accordingly, an agglomerative 
hierarchical cluster analysis is employed for 
the selection of the six RURAL ECMOD case 
study regions. This cluster analysis reveals 
regions which are similar to each other and 
that can be classified in the same category 
forming a relatively homogenous group called 
“a cluster”. The cluster analysis generated four 
clusters (Table 6). As the four clusters vary 
considerably in terms of size (i.e. sixteen areas 
in Cluster 1; seven areas in Cluster 2; three 
areas in Cluster 3; four areas in Cluster 4) it has 
been decided to distribute the sample of the 
six selected regions proportionate to the size 
of each cluster. Therefore it has been chosen 
two regions from each Cluster corresponding 
to 1 and 2, and one region from each Cluster 
corresponding to 3 and 4. 
The final selection of the six case studies 
(step 2.2 in the diagram) is based on the cluster 
analysis and the following selection criteria:
•	 the	 preselected	 regions	 based	 on	 expert	
knowledge should be included in the final 
selection.
•	 the	final	 selection	 should	 reflect	 the	OECD	
refined typology and the TERA-SIAP 
diversification typology. 
Table 5. Descriptive statistics of the selection variables
Range Min. Max. Mean Std. Dev.
Population in ‘000 inhabitants 2557.90 22.00 2579.90 617.86 648.25
GVA in primary sector per hectare in agriculture (EURs) 3942.23 226.57 4168.80 1327.42 876.88
% of Farms with less than 4 ESUs 88.55 11.45 100.00 47.69 28.87
% Employed of Labour Force 15.27 82.14 97.40 91.80 3.88
% of Employment in the Food Sector to Total Manufacturing 33.90 6.80 40.70 17.84 9.44
Beds in hotels and relevant establishments per ‘000 inhabitants 204.81 1.09 205.91 25.22 37.17
% share of  Axis 3 in Total RDP spending* 34.08 8.93 43.02 16.87 6.80
% share of  Pillar 1 funds in relation to agricultural GVA* 67.39 3.10 70.49 19.75 13.56
Source: Eurostat; * DG Agriculture and Rural Development
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.Table 6. Cluster membership
Regions in Cluster 1
NUTS 3 Code Region
BE332 Arr. Liege
CZ072 Zlinksy kraj
DK013 Nordsjaelland
DE27B Ostellgau
DED14 Annaberg
IE025 South-West
ES418 Valladolid
ITF51 Potenza
LT007 Taurages apskritis
HU323 Szabolcs-Szatmar-Bereg
PL311 Bialski
SK010 Bratislava Kraj
SE124 Orebro Ian
UKM21 Angus & Dundee City
UKM50 Aberdeen City & Aberdeenshire
UKM66 Shetland Islands
Regions in Cluster 2
NUTS 3 Code Region
DE218 Ebersberg
DEA34 Borken
GR252 Arkadia
GR431 Irakleio
ITD52 Parma
AT342 Rheintal-Bodenseegebiet
SI015 Zasavska
Regions in Cluster 3
NUTS 3 Code Region
CZ064 Jihomoravsky kraj
FR301 Nord
FI181 Uusimaa
Regions in Cluster 4
NUTS 3 Code Region
ES212       Guipúzcoa
ES523       Valencia
FR522       Finistere
FR824 Bouches-du-Rhone
•	 It	 should	 be	 balanced	 in	 terms	 of	 distribution	
between EU-15 and EU-12 regions and in terms 
of geographical location (north, centre, south)
•	 At	 least	one	mountainous	 region	 should	be	
selected
The description of the selected regions is 
described below:
Cluster 1
•	 Potenza	 (Figure	 1)	 (ITF51	 –	 Rural	Accessible	
Area OECD-refined typology; type 21 TERA-
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SIAP) is a comparatively small economy, with 
a population close to the cluster mean; it has 
the distinction (compared to the mean) of small 
farm size and a high value of Pillar 1 subsidies.
•	 Aberdeen	 City	 and	 Aberdeenshire	 (Figure	
2)	 (UKM50	 –	 Intermediate	 Closed	 Space	
Figure 1. The Potenza study region, Italy
Figure 2. The Aberdeen City and Aberdeenshire study region, UK
OECD-refined typology; type 31 TERA-
SIAP) is a comparatively larger economy 
within the cluster, with the distinction of 
relatively larger farms, a strong livestock 
sector	 (40%	 of	 farms),	 rather	 strong	 food	
processing, and a relatively low value 
Pillar 1 spending..
31
D
ev
el
op
m
en
t p
ol
ic
y 
in
 E
ur
op
ea
n 
Ru
ra
l A
re
as
.
Cluster 2
•	 Arkadia	(Figure	3)	(GR252	–	Rural	Peripheral	
Area OECD-refined typology; type 11 TERA-
SIAP) is a comparatively smaller economy 
within the cluster, with the distinction of 
low-productive farming, a stronger food 
sector, a relatively high share of Axis 3 
measures in total RDP and comparatively 
lower dependence on Pillar 1 subsidies.
Figure 3. The Arkadia study region, Greece
Figure 4. The Rheintal-Bodenseegebiet study region, Austria
•	 Rheintal-Bodenseegebiet	 (RBG)	 (Figure	
4)	 (AT342	 –	 Urban	 Closed	 Space	 OECD-
refined typology; type 33 TERA-SIAP) is a 
comparatively larger economy within the 
cluster, with the distinction of larger farms, a 
low share of the food sector in employment, 
a relatively low share of Axis 3 expenditure 
and (as Arkadia) comparatively lower 
dependence on Pillar 1 subsidies.
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Cluster 3
Jihomoravsky	 kraj	 (CZ064	 –	 Intermediate	
Closed Space OECD-refined typology; type 23 
TERA-SIAP; Figure 5) is close to the cluster means 
in terms of size and economic diversification, 
while the share of Axis 3 in total RDP spending 
is high.
Cluster 4
Guipúzcoa	 (ES212	 –	 Urban	 Open	 Space	
OECD-refined typology; type 31 TERA-SIAP; 
Figure 6) is close to the cluster means in terms of 
most selection variables. The area is characterised 
by highly productive farming, with specialization 
on livestock activities and low dependence on 
Pillar 1 subsidies.
Figure 5. The Jihomoravsky kraj study region, Czech Republic
Figure 6. The Guipúzcoa study region, Spain
In the final selection, two areas from each 
OECD Rural, Intermediate and Urban types are 
selected; from these, one area is a TERA-SIAP 1.x. 
type, two areas are of 2.x. type and three areas of 3.x. 
type. In addition, five of the six areas selected belong 
to EU-15 countries and one to EU-12. Regarding 
the final selection of mountain areas, four regions 
represent a very high proportion of farming in Less 
Favoured	Area	mountain	 areas	 (ranging	 from	 98%	
in	Guipuzcoa	to	62%	in	Arkadia).	Hence,	it	can	be	
argued that the selected sample reflects a variety of 
cases in terms of rurality, dependence on agriculture 
and pluriactivity, geography (north, south, central) 
and balance between EU-15 and EU-12. In Table 7, 
the descriptive statistics corresponding to the set of 
indicators used in the cluster analysis are reflected.
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.Table 7. Descriptive statistics of the selected case study areas
Code Name of Region
Population 
in ‘000
GVA in 
Agriculture 
EUR per Ha
% of 
Farms 
with 
Less 
than 4 
ESUs
% Employed 
of Labour 
Force
% of 
Manufacturing 
to the Food 
Sector
Beds in 
Hotels 
per ‘000 
Inhabitants
% Spending 
in Axis 3 on 
Total RDP 
spending
% Spending 
in Pillar 1 in 
relation to 
agricultural 
GVA
Cluster 
1
ITF51 Potenza 391.10 739.11 76.62 87.63 14.80 20.12 13.15 25.43
UKM50
Aberdeen City & 
Aberdeenshire
504.40 776.61 23.83 96.99 25.80 17.04 12.99 15.06
Cluster 
2
GR252 Arkadia 89.30 1320.30 58.17 89.71 34.50 27.26 17.92 11.03
AT342
Rheintal-
Bodenseegebiet
273.20 1236.39 44.00 94.44 12.90 23.83 10.40 11.81
Cluster 
3
CZ064
Jihomoravsky 
kraj
1130.30 877.27 77.71 91.92 11.00 14.07 20.38 6.68
Cluster 
4
ES212 Guipúzcoa 682.10 4168.80 68.96 94.34 7.20 13.15 16.81 5.28
Source: Eurostat; DG Agriculture and Rural Development
2.2 Study Regions 
Several structural, socio-economic and 
natural characteristics of the six selected study 
regions are presented to describe the regional 
profiles. This presentation is carried out in a 
comparative manner, so that any similarities and/
or differences between these regions become 
evident.
2.2.1 Demography
Figure 7 presents the size of the population 
of the six regions. The largest area is Jihomoravsky 
Kraj (over 1.1 million inhabitants), followed 
by	 the	 rather	 urban	 Guipúzcoa	 (nearly	 0.7	
million inhabitants). The area Aberdeen City and 
Aberdeenshire accounts for nearly half a million 
people, Potenza for nearly 0.4 million inhabitants 
and Rheintal Bodenseegebiet for nearly 0.3 
million. Last, Arkadia is a comparatively small area 
with nearly 90000 inhabitants. From the above, 
there are significant differences between the six 
areas in terms of size and that the selected areas 
“represent” large, medium and small markets.
Figure 8 shows the average annual change 
in population between 2000 and 2007. 
The two urban areas record an increase of 
population	(0.72%	in	Rheintal	Bodenseegebiet	
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and	 0.41%	 in	 Guipúzcoa)	 as	 does	 Aberdeen	
City	 and	 Aberdeenshire	 (+0.50%)	 which	
closely “follows” the EU-27 trend over the 
same period. There is a marginal decline in the 
Czech	 area	 (-0.09%),	 while	 both	 rural	 areas	
are	 losing	population	 (Potenza	by	 -0.29%	and	
Arkadia	by	-0.55%).
Figure 7. Population (000 inhabitants, 2005)
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Arkadia Rheintal Jihomoravsky Guipúzcoa
Source: Eurostat
Figure 8. Average annual change in population (2000-2007)
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In terms of population density (Figure 9), 
as expected, higher figures are recorded for the 
two urban areas, followed by Jihomoravsky kraj. 
The densities of the Scottish and Italian areas are 
almost identical, as the rural part of Aberdeen 
City and Aberdeenshire is sparsely populated. 
Finally, population density in Arkadia is very low.
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Figure 10 presents the population 
ageing factor. Arkadia and Potenza include a 
significant proportion of inhabitants over 65. 
This	particular	age-group	represents	19%	of	the	
population	 in	 Guipúzcoa,	 while	 this	 share	 is	
Figure 9. Population density (2005)
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Source: Eurostat
less	 than	15%	in	both	 the	Czech	and	Austrian	
regions. The EU-27 figure is lower than that 
of the Greek, Italian and Spanish regions and 
higher compared to that of the Austrian and 
Czech regions.
Figure 10. Population ageing factor, 2008 (over 65/total)
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Source: Eurostat
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Figure	 11	 shows	 that	 over	 16%	 of	 the	
population in the Scottish area3 have finished 
tertiary education. Compared to this area, shares 
in the other five regions and especially in Potenza 
(only	3.8%)	are	low.	
2.2.2 Economy
Figure 12 presents another indication of the 
size of the study areas, in terms of total GDP 
(Gross	Domestic	Product)	in	2007.	Guipúzcoa
Figure 11. % of Population with tertiary education, 2001
18
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Aberdeenshire
and North East Moray
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Source: Eurostat
Figure 12. GDP, 2007 (ml EUR)
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Source: Eurostat
3 Including North East Moray, as there is no data available 
for Aberdeen City and Aberdeenshire.
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and Aberdeen City and Aberdeenshire which 
ranked second and third, respectively, in terms 
of population size, now occupy the first two 
positions, while the Czech area (largest in 
terms of population) ranks third, this giving an 
indication of different development contexts. This 
pattern is repeated with the Austrian and Italian 
areas, while the small economy status of Arkadia 
is confirmed.
Average annual change in GDP between 2000 
and 2007 (in current prices) is presented in Figure 13. 
With the exception of RBG, all other regions grow 
faster than the EU-27. The higher average growth 
rate is observed in Jihomoravsky kraj, followed by 
the	 urban	 NUTS	 3	 region	 of	 Guipúzcoa.	 Arkadia	
and Aberdeen City and Aberdeenshire both record a 
rate	of	around	6%,	while	Potenza	reaches	5%.	The	
growth	rate	of	the	Austrian	area	is	lower	(3.8%).	
Table 8. Rural / Urban share of GDP – CAP weight
Arkadia Potenza
Jihomoravski 
Kraj
Aberdeen Guipuzcoa
Rheintal 
Bodenseegebiet
% GDP Rural 61% 78% 50% 34% 32% 6%
% GDP Urban 39% 22% 50% 66% 68% 94%
Total CAP in % 
GDP
2.1% 3.5% 1.8% 0.7% 0.1% 0.4%
Total CAP in % 
Rural GDP
3.4% 4.5% 3.6% 1.9% 0.3% 7.1%
Pillar 2 % Rural 
GDP
1.6% 1.4% 1.2% 0.6% 0.1% 5.7%
Own elaboration from SAM 2005 and baseline
Figure 13. Average annual change in GDP (%, 1995-2007, current prices)
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In terms of income levels per capita as a 
share of the EU average (Figure 14), GDP per 
capita in Aberdeen City and Aberdeenshire 
(176%),	 RBG	 (134%)	 and	 Guipúzcoa	 (127%)	
is over the EU average. On the other hand, the 
Greek	 (77%),	 Italian	 (77%)	 and	 especially	 the	
Czech	 area	 (45.5%)	 are	 below	 the	 average	 EU	
levels. The gap in income per capita levels is 
quite smaller when PPP (Purchasing Power Parity) 
per capita is considered. 
Figure 14. EUR/PPP per capita as % of EU average, 2007
200,0
PotenzaArkadia Rheintal-
Bodenseegebiet
Jihomoravsky Guipúzcoa Aberdeen City and
Aberdeenshire
Euro/capita
PPP/capita
%
 o
f E
U 
Av
er
ag
e
180,0
160,0
140,0
120,0
100,0
80,0
60,0
40,0
20,0
0,0
Source: Eurostat
Figure 15. Sectoral distribution of GVA, 2005 (%)
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Figure 15 presents the sectoral distribution 
of GVA (Gross Value Added) in the six areas for 
2005. First, the tertiarisation of all six economies 
is evident, though the share of services is lower 
than that of the EU-27. The lowest share of 
services	is	observed	in	Arkadia	(55%).	Industry	is	
very	 important	 in	 Guipúzcoa	 (41.8%),	 Rheintal	
(38.4%)	 and	 Arkadia	 (37.8%),	 while	 its	 share	
in	 Potenza	 is	 just	 over	 25%.	 Finally,	 with	 the	
exception	of	Arkadia	(7.1%)	and	Potenza	(4.1%)	
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the share of agriculture is very low, especially 
in the two urban areas where this share is lower 
than in the EU-27.
2.2.3 Agriculture
Figure 16 presents an indicator of 
agricultural land productivity (GVA per hectare) 
for the six areas. It is evident that agriculture is 
comparatively	 very	 productive	 in	 Guipúzcoa	
where farm land productivity is threefold 
compared to that of Arkadia (which ranks 
second). Rheintal Bodenseegebiet is the third 
most productive area (GVA per ha being a little 
over 1000 EUR), while the remaining three areas 
record considerably lower figures. 
The above pattern is rather reversed when 
GVA per annual work unit (AWU) in agriculture 
is considered (Figure 17). Aberdeen City and 
Aberdeenshire record figures way above those of 
the	other	five	areas,	while	Guipúzcoa	ranks	second.	
Arkadia records a comparatively low figure (in 
comparison to the value of GVA per ha in this area).
Figure 16. GVA in primary sector per hectare of agricultural land (EUR/ha)
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Figure 17. GVA in primary sector per Annual Work Unit (EUR/AWU)
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Figure 18 presents the distribution of farm 
holdings in eight classes of Economic Size Unit 
(ESU) classes. Very smalls farms are dominant in 
the	 Czech	 (where	 also	 6%	 of	 farms	 are	 over	 40	
ESUs), Italian, Spanish and Greek study regions, 
while the distribution is more even in the case 
of	 the	Austrian	case	study.	Finally,	nearly	40%	of	
farms are in the over 40 ESUs category in Aberdeen 
City and Aberdeenshire. Data on average farm size 
in hectares is displayed in Figure 19. Average size 
in the Scottish area is over 100 ha; that is more 
than double the figure of Jihomoravsky kraj which 
ranks second. Average sizes in the three Southern 
regions are very small (below 10 ha).
Figure 18. Distribution of farm holdings to ESU classes (%)
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Figure 19. Average size of farm holdings (hectares)
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2.2.4 Tourism
Figures 20 and 21 present the number of 
tourism establishments and their change between 
2000 and 2008 in the study areas. Jihomoravsky 
kraj represents the highest value of this indicator 
in	 2008	 (around	 300	 units),	 recording	 a	 30%	
increase between 2000 and 2008. This is followed 
by the Spanish and Scottish regions, with both 
recording a decline (which almost reached 
-50%	 in	 Aberdeen	 City	 and	 Aberdeenshire).	
In the Italian and Austrian case studies this 
indicator fluctuates around 150 units, increasing 
in	 Potenza	 (+6.4%)	 and	 decreasing	 in	 Rheintal	
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.Figure 20. Number of hotels and similar establishments (2000, 2008)
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Figure 21. % change in the number of hotels and similar establishments, 2000-2008
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Bodenseegebiet	 (-17%).	 Finally	 there	 are	 only	
86 units in Arkadia, however a very significant 
increase	in	the	2000-2008	period	(almost	+70%)	
is observed in this area. 
Figures 22 and 23 present the number of 
beds in hotels and similar establishments and 
their 2000-2008 evolution. The highest number 
of bed places is in Jihomoravsky kraj (17663 in 
2008),	 followed	 by	 Potenza,	 Guipúzcoa	 and	
Aberdeen City and Aberdeenshire (around 9000 
each). The lower values for this indicator are 
observed in Rheintal and Arkadia. Comparing the 
values of Figures 20 to 23, it is evident that the 
evolution of accommodation units is associated 
with smaller new establishments in the Czech 
and Greek areas and larger new establishments 
in the other four regions. Also, with the exception 
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of Rheintal, the change in the number of beds is 
higher than the EU-27 evolution.
2.2.5 Natural Characteristics
Figure 24 presents the land use in the 
six areas. Agricultural areas represent a 
very significant proportion of total land in 
Jihomoravsky	 kraj	 (62%),	 Aberdeen	 City,	
Aberdeenshire	and	North	East	Moray	(59%),	and	
Potenza	(50%).	Its	share	in	the	other	three	areas	is	
much	lower	(close	to	30%).	Forest	areas	are	very	
significant	 in	 the	 Spanish	 (71%),	 Greek	 (70%),	
Figure 22. Number of beds in hotels and similar establishments (2000, 2008)
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Figure 23. % change in the number of beds in hotels and similar establishments, 2000-2008
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Austrian	 (52%)	 and	 Italian	 (48%)	 regions,	 and	
non-negligible	 in	 the	 Scottish	 (37%)	 and	Czech	
(29%)	areas.	
Figures 25 and 26 portray the accessibility 
rates estimated by a multimodal travel model by 
Spiekermann (2009) for the case study areas4. The 
EU average is an index of 100, showing that with the 
exception of Rheintal Bodenseegebiet, all other areas 
4 This method estimates the time needed to access the centre 
of Europe, through weighting access time specific to all 
transportation means.
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.Figure 24. Land use structure (%)
Land Use Structure, CORINE CLC2000 Data
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
Wetlands and
Water Bodies
Artificial surfaces
Forest and
semi natural areas
Agricultural areas
Rheintal-
Bodenseegebiet
Potenza Guipúzcoa Arkadia Jihomoravsky´ Aberdeen City,
and
Aberdeeshire
and
North East Moray
Source: EEA
Figure 25. Multimodal Proximity Index in 2006 (EU27 = 100)
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(especially Arkadia and Potenza) are less accessible 
than the average EU NUTS 3 area. All areas record 
an improvement in accessibility between 2001 and 
2006, this being quite substantial for the Czech area 
and non-negligible for the Greek one. 
Finally, Figure 27 presents a DG REGIO 
indicator on availability and proximity of 
natural areas5. The combined indicator is 
5 This indicator estimates proximity to sources of water, 
Natura 2000 areas and natural areas as defined by CORINE 
land cover.
the average of the three proximity indicators 
(European Commission, 2008). This indicator 
is more than double the EU average in the 
case	 of	 Guipúzcoa	 and	Arkadia,	 and	 around	
150	(50%	higher	than	the	EU	average)	in	both	
the Italian and Austrian regions. The remaining 
two areas record an indicator close to EU 
average (100).
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Figure 27. Availability of and proximity to natural areas
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3 Modelling Approach
3.1 Modelling Agricultural and Rural 
Development Policy Impacts: A 
Brief Overview
Economic modelling efforts aiming 
to simulate the effects of the CAP are 
methodologically diverse, but most applications 
possess a system requiring mathematical or 
logical operations in order to formulate a solution 
to a problem (Johnson and Rausser, 1977). One 
criterion used to classify models is the distinction 
of modelling concepts, such as the treatment 
of partial or general economic equilibrium 
conditions. Models also differ in terms of their 
analytical orientation (sectoral versus economy-
wide), as well as in the geographical level of 
the analysis, which ranges from regional to 
multinational applications (Harvey, 1990).
Within the scope of the impact assessment 
of agricultural policy, partial equilibrium 
modelling approaches have mainly focussed on 
the assessment of the impacts of Pillar 1 support 
(for example, Britz et al., 2008; Van Ittersum et 
al., 2008; Arfini, 2001). In terms of multisectoral 
analysis, several studies of the economy-wide 
effects of a change in farm support have been 
based on linear Leontief methods (for example, 
Waters et al., 1999; Roberts, 1995; Midmore, 
1993). While providing useful sectoral detail, 
the underlying assumptions of such models often 
result in the generation of upper-bound estimates 
of the magnitude of impacts (Miller and Blair, 
2009; Kilkenny, 2008).
In turn, CGE models combine a more 
complicated theoretical and analytical 
framework and utilise “real economic data to 
determine the level of supply, demand and price 
that support equilibrium across a specified set 
of markets” (Wing, 2004). Due to advances in 
computing technologies and economic theory, 
the construction and use of CGE models tailored 
to agricultural policy analysis has been widely 
applied to the investigation of trade policy issues 
(Tongeren et al., 2001). Several studies based on 
CGE models have also investigated the impacts 
of changes in farm support at the EU or national 
level (e.g. Bascou et al., 2006; Gohin and 
Latruffe, 2006; Keyzer et al., 2002). However, 
few have explored the general equilibrium effects 
of changes in agricultural support at regional 
level or how these effects are distributed within 
a region. This can be attributed to limitations in 
regional and farm data. The studies that have 
considered rural-urban effects of changes in farm 
support have either been applied at national 
level (Kilkenny and Schluter, 1993) or have 
tended to be based on multiplier models with 
strong behavioural assumptions (see for example 
Hughes and Litz, 1996; Waters et al., 1999).
The same shortcoming exists in the evaluation 
of rural development policy impacts. Several 
regional Input-Output (e.g. Isard, 1951; Moore 
and Petersen, 1955; Johns and Leat, 1987; Mattas 
and Shrestha, 1991; Psaltopoulos and Thomson, 
1993; Gilchrist and St. Louis, 1994) and SAM 
(Social Accounting Matrices) models (e.g. Roberts, 
1998; 2000; 2003; 2005; Marcouillier et al., 1995; 
Leatherman and Marcouillier, 1996; Cardenete 
and Sancho, 2004; Psaltopoulos et al., 2004; 
Psaltopoulos et al., 2006; Mayfield and van 
Leeuwen, 2005) have been utilised for this purpose. 
However, CGE applications at the regional level are 
very few (e.g. Olatubia and Hughes, 2002; Dasa et 
al., 2005; Roberts et al., 2009). 
Regarding EU rural development policy, 
few attempts have been made to assess the 
regional economic impacts of measures currently 
classified as Axis 1 and 3 (including those of the 
“delivery” Axis 4 (LEADER) which is often linked 
to Axis 3). This is due to both data difficulties and 
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the rather blurred distinction between several 
RDP instruments, both in terms of their suggested 
scope at the EU level and also the differing 
interpretations and priorities of member states (for 
example, Psaltopoulos et al., 2004; Psaltopoulos 
et al., 2006; Pouliakas et al., 2008)6. Also, the fact 
that the economic effects of such measures are 
likely to be small (even in the case of small rural 
economies), due to the small financial weight of 
RDP relative to both Pillar 1 and other national 
and EU policies affecting rural areas (Hill and 
Blandford, 2008), might have influenced the 
lack of interest of researchers. Finally, other 
methodologies, such as non-economic modelling 
and qualitative analysis have mostly been 
employed to estimate the environmental (Axis 2) 
and social impacts of rural development policy 
(Midmore et al., 2008; High and Nemes, 2007; 
Purvis et al., 2009).
3.2 The RURAL ECMOD Model
3.2.1 The Dynamic CGE Modelling Approach 
As noted above, CGE models have become 
a common tool to evaluate the overall economic 
impact of exogenous policy changes. As is the 
case in simpler Input-Output Leontief general 
equilibrium models, CGE models capture 
the direct, indirect and induced effects of an 
exogenous demand shock to the economy. 
In addition, they can account for possible 
displacement effects in factor and product 
markets, which may be a potentially important 
part of the feedback mechanism within an 
economy. For example, extra investment in the 
tourism industry will directly increase demand 
for associated products, which in turn induces 
further increases in demand in the economy via 
indirect effects. However, if the extra investment 
increases the demand for unskilled labour within 
6 For example, the impacts of investment in rural 
infrastructure might be associated with different Axis 
3 measures, such as 321 (Basic Services), 322 (Village 
renewal and development) and 323 (Conservation and 
upgrading of rural heritage).
the economy, this may result in a rise in local 
wages and displace economic activity in other 
industries. Thus CGE models indicate the net 
effects of exogenous or policy-related shocks 
to the economy while Input-Output models are 
more likely to overstate the real effects from 
the shock since they ignore certain economic 
behavioural adjustments (such as substitution 
effects) and feedbacks (through price adjustments 
in the system).
CGE models are effectively a set of 
simultaneous (non-linear) equations which 
capture the inter-relationships between actors 
in the economy at a given point in time. 
Embodied within these relationships are standard 
microeconomic assumptions about the behaviour 
of agents. Specifically, the models assume the 
existence of representative producers and traders 
in the economy who maximise profits, while 
representative consumers maximise utility. While 
simplistic, the use of these behavioural rules 
facilitates the interpretation of often complex 
model outcomes.
The simplest static CGE modelling approach 
considers the regional or national economy 
as being in long-run equilibrium at a given 
point in time. Simulations in this type of model 
therefore consider how exogenous shocks 
change the long-run (fully adjusted) structure of 
the economy. The “realism” of model outcomes 
is judged against theory and through sensitivity 
analysis. One weakness of the comparative-static 
models approach is that it is difficult to model 
dynamically (policies are often implemented 
in a phased manner over time, and usually take 
several years to full effect) as the path from the 
original to new equilibrium is not seen.
The static model can be extended by 
allowing period-to-period updating of key model 
parameters, either endogenously or exogenously, 
and then solving the model recursively in each 
period. In this way it is possible to generate a 
dynamic time path for model simulations. This 
means that the model loses some of its consistency 
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with microeconomic theory, in the sense that 
actors are treated as myopic, solving one-period 
problems rather than treating them as if they are 
solving an overall dynamic optimisation problem. 
However, it allows adjustment processes to be 
incorporated in a simple way and thus time paths 
to new equilibrium to be assessed. 
The models constructed within RURAL-
ECMOD are dynamic CGE models of the type 
described above. They are adapted from the 
standard models developed by IFPRI, with the 
within-period model developed from the static 
CGE model (Lofgren et al., 2002), and the 
recursive dynamic part adapted from Thurlow 
(2008). This general framework has been applied 
widely to developing and developed countries 
both at the national and regional level (Partridge 
and Rickman, 2008). Certain elements of the 
model, such as the treatment of capital or/and 
its neoclassical structure, are limiting, but there 
is a trade-off between increasing the complexity 
of the models and maintaining the advantages of 
using a tried and tested methodology. Therefore, 
the contribution of the project is more empirical 
than theoretical. 
 
In relation to evaluating RDP policies, 
although the models capture the detailed inter-
linkages in an economy, CGE models are 
necessarily more aggregate than the project level 
at which the Rural Development Programme is 
implemented. Hence, modelling RDP policies 
(or any policy measure) requires translation from 
the actual types of support into a simulation 
scenario. The way in which key features of 
RDP measures are incorporated in the RURAL-
ECMOD simulations are explained in Chapter 4 
of this report.
3.2.2 Model Structure 
Formally, as explained above, the RURAL-
ECMOD blueprint model is a recursive dynamic 
CGE model which is solved one period at a 
time, drawing on the standard IFPRI framework 
(Lofgren et al., 2002). Starting with this basic 
structure, a number of modifications have been 
made so that the model is adapted to reflect the 
small regional nature of the areas and to capture 
rural-urban linkages. These adaptations (and the 
description given below) follow those undertaken 
to capture rural-urban linkages in the TERA 
models (Pouliakas et al, 2009).
The model also has a between-period 
component illustrated in Figure 28, drawing on 
the extension to the IFPRI model undertaken 
by Thurlow (2008). In the between-period 
component, a number of the parameters of the 
within period model are updated endogenously 
using outcomes of the model solution in 
the previous period (e.g. capital stocks) and 
exogenously (e.g. population projections). As a 
result, the model is able to generate a path for 
each regional economy under different scenarios. 
i) Within-period CGE model 
Production behaviour
Each production activity produces one or 
more commodities in fixed proportions per unit of 
activity. Production is modelled as a two-layered 
structure, as seen in Figure 29. At the top level, 
technology is specified by a constant elasticity 
of substitution (CES) function of the quantities of 
value-added and aggregate intermediate input. 
At the bottom level, each activity uses composite 
commodities as intermediate inputs, where 
intermediate demand is determined using fixed 
Input-Output (I-O) coefficients. Value added is a 
CES function defined over factors of production 
(labour, capital and land where appropriate), 
which are spatially specific. Profit-maximising 
behaviour implies a derived demand for the 
factors of production up to the point where the 
marginal revenue product of the factor is equal 
to its price. A key element of the RURAL ECMOD 
structure which differs from standard applications 
on the IFPRI models is that the production 
activities are spatially disaggregated, i.e. they are 
explicitly based in either the rural or urban part 
of the region.
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Commodities
As illustrated in Figure 30, each domestic 
commodity is produced by one of more activity 
and where necessary aggregated via a CES 
function. This is then allocated to either domestic 
sales or exports via a constant elasticity of 
transformation (CET) function. Domestic sales of 
the aggregate commodity are then combined with 
imports via a CES function to create a composite 
commodity which is consumed domestically 
as private, public consumption, intermediate 
demand and investment demand.
The non-linear (dis)-aggregation of output 
into exports and domestic sales, and domestic 
sales and imports to composite commodity, is a 
standard approach in the CGE literature known 
as the Armington approach. Effectively, it prevents 
complete specialisation so that the model outcomes 
can reflect the fact that regions may both import 
and export a broad commodity category. To justify 
this, we need to assume that there is some imperfect 
substitutability or that product differentiation exists 
across import, export and domestic commodity 
categories which are not captured by the broad 
commodity definition (Lofgren et al., 2002, p. 11). 
The appropriateness of the Armington specifications 
is much debated, for country-level as well as 
for regional-level CGE models (Burniaux and 
Waelbroeck, 1992; Partridge and Rickman, 2008). 
Despite concerns, the CGE Armington approach 
ensures that the models provide empirically realistic 
responses to the exogenous shocks. It also explains 
the observed phenomenon of cross hauling (where 
commodities of apparently similar type are both 
imported into and exported from a region).
A distinctive feature of the RURAL-ECMOD 
structure is the fact that while activities are 
spatially differentiated, commodities are not. 
The decision not to distinguish commodities 
according to their place reflects the small scale 
of the regions under analysis. In particular, the 
market integration of the rural and urban areas in 
the study regions is very high so that assuming, a 
priori, the existence of separate rural and urban 
commodity markets in each study area suggests a 
more complete isolation of urban and rural space 
than is the case in reality.
Figure 28. Recursive model structure
Exogenous Changes,
e.g. Policy Parameters
Updating
UpdatingExogenous Changes,
e.g. Policy Parameters
Period 1
Static CGE Model
Model Solution Outcomes
Period 2
Static CGE Model
Model Solution Outcomes
Period 3
Static CGE Model
Model Solution Outcomes
etc...
Source: Own elaboration
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Households, Government and the Rest of the World
Households in the model receive income from 
factors of production (in proportions determined 
initially at the base year level), transfers from 
Government and transfers from the rest of the 
national economy/world. They pay income tax, save 
a given proportion of their income and demand 
commodities. They use their income to pay direct 
taxes, save (using a fixed marginal propensity) and 
make transfers to other institutions. Their remaining 
income is spent on the consumption of marketed 
commodities, allocated across commodities. In 
common with most standard CGE models, this 
allocation is based on linear expenditure system 
(LES) demand functions. Like production activities, 
households are disaggregated according to their 
rural/urban status.
The Government sector in the models 
represents the combined function of local and 
national governments in each of the regions. As 
in most of the CGE applications, the government 
in the RURAL-ECMOD models is treated as a 
passive actor, collecting taxes, consuming and 
making transfers, at exogenously given rates. 
Hence, the Government collects various types 
of taxes (direct taxes from households, activity 
taxes from production sectors, indirect tax on 
commodities and transfers from the Rest of the 
World (ROW)) and receives transfers from other 
institutions. It then uses this income to purchase 
commodities for its consumption and for transfers 
to other institutions. Government savings are 
the residual given by the difference between 
government income and spending.
The final important element in the model is 
the representation of the ROW. In the RURAL-
ECMOD models this is assumed to capture 
both economic relationships with the rest of 
the national economy and third countries. By 
Figure 29. Production technology
Commodity outputs
(fixed yield coefficients)
Urban / Rural
Regional
Value-added (CES)
(Eq. A9)
Intermediate (Leontief)
(Eq. A8)
Primary factors
(Urban / Rural) Composite commodities(Eq. A11)
(Regional)
Imported Domestic
Acivity level (CES)
(Eq. A6)
Source: Own elaboration
Note: Equation numbers refer to the description of the model given in Appendix 1
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aggregating across the rest of the country and 
rest of the world, the models ignore certain trade 
relations and balances between the region and 
other parts of the country. To address this, a multi-
regional model would be required. However, 
given the focus of the project, this was not seen 
as critical and instead, care needs to be taken 
in the interpretation of the model’s trade-related 
results. In particular, as discussed above, imports 
and exports are determined using the Armington 
approach. Hence, the approach combines trade 
with the rest of the national economy and also 
trade with third countries, where the latter is 
more than likely to transit through the rest of the 
national economy.
ii) Market Equilibrium and Macro-economic 
balances (“Closure” rules) 
Where real features of the economy are 
to be modelled, the way in which equilibrium 
Figure 30. Commodity flows
Commodity
outputs from
activity i
Urban / Rural
Commodity
outputs from
activity n
Aggregate output
Imports RegionalSales Exports
CES function (eq. A12)
CET function (eq. A10)
CES function (eq. A11)
(eq. A23)
Composite
commodity
+ Household consumption
+ Intermediate use
+ Government consumption
+ Investment
Source: Own elaboration
Note: Equation numbers refer to the description of the model given in Appendix 1
relationships are obtained in CGE models, or 
how the models are “closed”, becomes an 
important issue. In this respect, modelling regional 
economies presents particular challenges as they 
are typically open and share a common currency 
with the rest of the economy. It should also be 
recognized that no single set of closure rules is 
generally applicable, rather that the appropriate 
closure depends upon the economy being studied 
and the assumed time horizon (Rickman, 1992; 
Harrigan and McGregor, 1989; Waters et al., 
1997; Robinson, 2006). In general, one should 
consider both the economic environment and the 
time span of the simulations. 
The IFPRI model (Lofgren et al., 2002) and 
the changes undertaken for RURAL-ECMOD 
include a range of possible closures in factor 
markets, and macro balances appropriate for 
regional modelling and which capture the 
specific circumstances in each region.
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•	 The	 composite	 commodity	 markets	 are	
assumed to be cleared via endogenous price 
adjustment.
•	 In	 labour	 markets,	 total	 regional	 factor	
supplies may be fixed with the model solving 
for a common equilibrium wage rate in each 
period. At the other extreme, wages might 
be exogenously fixed, employment being 
endogenous. In addition to these extremes, 
there are other ways of modelling the wage 
function. For example, the AMOS model 
(Harrigan et al., 1991) allows real wages and 
unemployment rates to be jointly determined. 
The RURAL-ECMOD models include the 
dynamic extension to the standard IFPRI 
model suggested by Thurlow (2008) which 
also allow for an upward sloping supply 
function. In this case, both equilibrium wage 
and employment levels are endogenous. 
The rules employed may be different both 
across and within regions. For example in 
some regions different assumptions might be 
appropriate for different types of labour.
•	 In	 factor	 markets,	 capital	 levels	 are	 fixed	
for each activity within each period, with 
the returns to investment varying across 
activities. As discussed below, capital stock 
levels are endogenously updated between 
each period. Land is used only by agricultural 
and forestry activities and is treated, initially, 
as fixed within each activity.
- In principle, a fixed regional 
government budget deficit or surplus 
could be imposed. However, in a single 
small region, it appears unlikely that 
the central government would adjust 
its spending or taxes because of the 
regional surplus or deficit position. 
Hence, it is assumed, as often in CGE 
models of small regions that the level 
of regional government savings is 
endogenous and adjusts to ensure 
government balance (Julia-Wise et al., 
2002; Waters et al., 1997). 
- The balance of trade can be satisfied 
in two ways. The real exchange rate 
can be endogenised. This allows a 
change in general purchasing power 
parity between the region and the rest 
of the economy. Alternatively, it can 
be assumed that, because of the small 
open nature of the regional economies, 
net savings from the rest of the economy 
are endogenous. Dow (1986) argues 
that the definition of regional balance of 
trade deficits is unclear, and that there 
are reasons to suppose that external net 
savings may adjust at the regional level. 
- Finally, a number of alternative 
assumptions may be used to ensure 
the savings-investment balance. It can 
be assumed that overall investment 
(but not its sectoral destination) is 
exogenous, in which case savings 
rates adjust. Alternatively, a savings-
driven assumption can be employed 
where investment adjusts with fixed 
marginal propensity to save for all 
non-government institutions. This is 
consistent with the approach used by 
other authors modelling the impact 
of shocks in small open regions in the 
medium to long run (Julia-Wise et al., 
2002; Waters et al., 1997). 
iii) Between-period updating 
The updating of the model parameters 
between periods draws on the extension of the 
static IFPRI model undertaken by Thurlow (2008). 
First, a number of exogenous dynamic 
adjustments can be imposed so that the model 
produces a projected base path against which 
policy changes may be judged. The systematic 
exogenous adjustments in parameters such as 
total or factor-specific productivity or government 
spending growth (cuts) means the projected base 
path of the model should be able to produce 
“realistic” trends in key variables in the base 
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path solution. Population and labour supply 
are exogenous between periods. The approach 
is simplistic, ignoring intra-regional migration 
and associated effects on the labour market, 
but, as with the treatment of the ROW, a more 
comprehensive treatment was not considered 
necessary given the focus of the project. Instead, 
a more sophisticated treatment of population 
labour market dynamics is left as a possible future 
improvement to the model. It should be noted 
that population changes are assumed to change 
subsistence consumption levels by changing the 
demand system parameters (i.e. shift the intercept 
of demand). 
In contrast to the other model parameters, 
capital adjustment for each sector between 
periods is typically endogenous, with investment 
in the solution of the model in period t-1 used 
to update capital stocks before the model 
solution in period t. Investment in any period 
is by commodity. As in the Thurlow model, to 
map this to capital stock in activities we employ 
the simple assumption that the commodity 
composition of capital stock is identical across 
activities. Effectively, the allocation of new 
capital across activities then uses a partial 
adjustment mechanism, with those activities 
where returns are higher than average obtaining 
a higher than average share of the available 
capital. This then determines, after accounting 
for (exogenous) depreciation, for the adjustment 
in capital stock in each activity. Alternatively, the 
growth rate of capital stock in a specific sector 
may be set exogenously. In this case, the amount 
of investment required for this sector is calculated 
and then the amount of investment available for 
endogenous allocation reduced accordingly.
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4	 Definition	and	Modelling	of	Policy	Shocks
4.1 Introduction
Policy scenario shocks in RURAL ECMOD 
include:
a) changes in the structural characteristics 
of the regional economies under study, 
such as changes in factor income 
configuration for households and 
agricultural enterprises. Such scenarios 
estimate the impacts of the changes to the 
level of Single Farm Payment (SFP) and 
the impacts of a switch of funds between 
Pillars 1 and 2;
b) extreme scenarios for RDP expenditure, in 
terms of overall levels, and/or between Axes;
c) scenarios related to RD policy instruments 
under Axis 3. These scenarios would 
concentrate on Axis 3 policy measures and 
could indicatively involve an increase of 
the relative weight of (e.g.) diversification 
measures against support for infrastructure 
(village renovation or provision of basic 
services)
4.2 The RURAL ECMOD Policy 
Scenarios 
As already noted, the objective of this project 
is to ex-ante assess the rural/urban effects of rural 
policy measures in selected representative EU 
NUTS 3 regions using a CGE model approach. 
RDP interventions (Pillar 2) accompany and 
complement the market and income support 
policies of the CAP (Pillar 1), within the 
framework of coherent and inter-related (in 
terms of their importance on rural welfare) policy 
priority Axes (European Commission, 2006). 
Therefore, a “holistic” examination of Pillar 1 
and 2 instruments facilitates the assessment of the 
synergistic properties of regional application of 
EAFRD measures.
Taking into account the above issues as well 
as the characteristics of the recursive dynamic 
CGE model approach, it was decided that in 
accordance with the availability of national 
Input-Output tables (the starting point in the 
construction of the bi-regional SAMs), the base 
year of the RURAL ECMOD models should 
be 2005, and, in turn, that the horizon for the 
RURAL ECMOD scenario impacts should be 
2020. This time-period 2006-2020 is justified 
in terms of taking into account the EU budget 
financial perspectives for 2014-2020, and 
also contains an adequate time period for RDP 
intervention to operate and produce secondary/
long-run economic impacts. 
As the aim of the scenario analysis is to 
compare the economic impacts of alternative 
“paths” of Pillar 1 and 2 measures with those 
of the current policy context, the Baseline of 
this analysis is not associated with the CAP 
implemented in 2005 (and reflected in the 
base-year of the CGE models), due to the fact 
that the “old” CAP was in place in the RURAL 
ECMOD study areas in this particular year7. 
Hence,the Baseline Scenario is specific to 
the implementation of the CAP Health Check 
(European Commission, 2009b; 2009c; 2009d) 
and the RDP financial plans (specific to the study 
areas) for 2007-2013, and is specified as follows:
Baseline (Scenario 0): CAP Health-Check: 
In terms of Pillar 1, policy for years 2006 to 
2009 is specific to the application of the Fischler 
reform, while policy for years 2010-2020 is 
7 In the case of the UK, the SFP was implemented in 2005, 
but relevant payments were not made until 2006. 
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ks specific to the CAP Health Check decisions. 
Pillar 2 shocks are specific to the 2007-2013 
programming period financial plans in each 
study area.
The first annual Pillar 1 shock is specific to 
year 2006; and the first annual Pillar 2 shock is 
specific to year 2007. Study-area-specific Pillar 
2 shocks for years 2014-2020 follow the 2007-
2013 pattern in terms of nominal expenditure 
and its distribution amongst Axes and measures.
In the Baseline Scenario, there is an initial 
adjustment in the SAM construction, in order to 
reflect changes from the “old” CAP (as reflected in 
the base-year 2005) to the new one (SFP). Pillar 1 
subsidies, which in 2005 constituted payments linked 
to production in these areas, are (where applicable) 
set to zero and the equivalent value is transferred 
from government to agricultural households (in the 
form of the SFP). In the Czech case study, direct 
payments (including a national top-up) are gradually 
increased	 and	 reach	 their	 100%	 level	 in	 2013.	
Where applicable, further adjustments are carried 
out in order to reflect national choices specific with 
the Council decision on the CAP Health-Check (i.e. 
SFP model, definition of farmer eligibility, partial 
decoupling, Article 68, etc.). 
In terms of modulation, direct payments are 
reduced	 by	 4%	 in	 2006,	 and	 5%	 in	 2007	 and	
2008. The Czech area (according to the 2003-
2004 CAP reform decisions) is exempted from 
modulation until 2011 for very large farms and 
until 2012 for the rest. In subsequent years, and 
according to the CAP Health Check decisions, 
modulation	rates	are	7%	for	2009,	8%	for	2010,	
9%	for	2011	and	10%	for	the	period	2012	-2020.	
In all years, the 5000 EUR threshold applies, and 
results in changes in the Baseline factor income 
configuration for small and large agricultural 
households. The study-area-specific equivalent 
amount is transferred to Pillar 2 and increased 
by	 national	 co-financing	 (Standard	 rate:	 75%;	
Convergence	 regions:	90%).	The	contribution	of	
private capital in the funding of the supported 
investment is taken into account.
Pillar 2 expenditure for year 2005 is 
portrayed in the base-year model flows. However, 
in the model shocks, study-area-specific Pillar 2 
flows follow the projected (or actual) 2007-1013 
expenditure distribution between the four RDP 
Axes and Measures. Further, Axis 4 funds are 
(model-wise) treated according to the Axes which 
are applied (i.e. mostly Axis 3; marginally Axis 1).
The next four policy scenarios aim to 
assess the impacts of relatively “aggregate” EU 
agricultural and rural policy changes on the 
economies of the six study areas. In accordance 
to other agricultural and rural policy scenario 
assessments (indicatively, Nowicki et al., 2009; 
2007; Weingarten et al., 2009; Jansson and 
Terluin, 2009, Thomson et al., 2010), and in 
an effort to estimate the impacts of current and 
likely future rural policy directions, the policy 
shocks specified here adopt a rather “extreme” 
approach.
The two first scenarios refer to changes in 
terms of distribution of pillar 2 between Axes : 
Scenario 1 – “Agricultural” RDP: In 
this scenario RDP spending is assumed to be 
characterised by a sectoral (i.e. agriculture) 
targeting; thus, all RDP spending concentrates on 
Axes 1 and 2. Pillar 1 flows observe the Baseline 
conditions. As already mentioned, study-area-
specific Pillar 2 funds are only available for 
Axes 1 and 2. Axis 3 expenditure for 2007-
2013 is distributed to Axes 1 and 2 measures, 
proportionately (in terms of funds) to the already 
defined budget shares of measures8 within Axes 
1 and 2.
Scenario 2 – “Diversification” RDP: In 
contrast to Scenario 1, here RDP spending targets 
the non-agricultural, rural economy and also 
pursues an improvement in the quality of life in 
8 To estimate the shares of Axes 1 and 2 measures, we 
abolish Axis 3 expenditure and re-calculate measure-
specific percentage shares of each Axis 1 and 2 measures. 
Then we allocate Axis 3 funds to Axes 1 and 2 according to 
the estimated shares.
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rural areas. Pillar 1 is as in Scenario 0. Study-
area-specific Pillar 2 funds are only available for 
Axis 3. The distribution of these funds to Axis 3 
measures follows the procedure adopted for 
Scenario 1 (i.e. the shares of each measure in 
Axis 3 total funding is maintained).
Two other scenarios refer to changes to 
the level of Single Farm Payment (SFP) and the 
impacts of a switch of funds between Pillars 1 
and 2
 
Scenario 3 – Reduction of Pillar 1 support: 
This Scenario takes into account the current CAP 
orientations and assumes a decrease in farm 
support. Hence, Pillar 1 support is reduced by 
30%.	 Pillar	 2	 as	 in	 Baseline	 (but	 as	 Pillar	 1	 is	
reduced, modulation funds are also reduced). 
Scenario 4 – Rebalancing Scenario: An 
EU-wide flat SFP rate is introduced in Pillar 1, 
where also non-SFP (e.g. Article 68) Pillar 1 funds 
decrease	by	15%	in	nominal	terms.	Pillar	2	funds	
increase	 by	 45%	 in	 nominal	 terms.	 The	 2007-
2013 distribution of Axes- and measure-specific 
financing holds for every study area. 
The final three scenarios seek to assess the 
impacts of changes in the relative weight of Axis 
3 measures, and are thus mentioned as “Axis 3” 
Scenarios. These are defined as follows:
Scenario 5 – All Axis 3 under 311: In this 
Scenario RDP, spend targets the agricultural 
labour force (but not the agricultural sector in the 
study areas) and attempts to promote economic 
diversification of farms in the study areas. All 
study-area funds specific to Axis 3 are now 
channelled into measure 311 (Diversification into 
non-agricultural activities). Pillar 1 and Axes 1 
and 2 of Pillar 2 remain as in the Baseline.
Scenario 6 – All Axis 3 under 312 and 313: 
In this Scenario, RDP aims at the promotion of 
economic diversification, through the targeting 
of the non-farm rural labour force. All study-
area funds specific to Axis 3 are now channelled 
into measures 312 (Support for business creation 
and development) and 313 (Encouragement of 
tourism activities). Pillar 1 and Axes 1 and 2 of 
Pillar 2 observe the Baseline situation.
Scenario 7 – All Axis 3 under 321, 322, 323: 
Finally, in this Scenario, RDP spend is directed 
toward the provision of rural infrastructure / local 
amenities / public goods and services (hereafter 
called “public goods”) in the case study regions. 
All study-area funds specific to Axis 3 are now 
channelled into measures 321 (Basic services for 
the economy and rural population), 322 (Village 
renewal and development), 323 (Conservation 
and upgrading of the rural heritage), according 
to the 2007-2013 distribution of funds between 
the three measures). Pillar 1 and Axes 1 and 2 of 
Pillar 2 perform as in the Baseline situation.
Finally, policy changes specific to each of 
the above scenarios are complemented by a set 
of study-area-specific exogenous (i.e. not related 
to policy) drivers (Roberts et al., 2010). These 
exogenously-determined model parameters 
(Thurlow, 2008) include population, labour 
supply (including labour market closures adopted 
for each labour category), total and factor-specific 
productivity growth, government consumption 
and transfer spending, and capital depreciation 
rates (see table 13, section 5.2).
4.3 The Modelling of the RURAL 
ECMOD Scenario Simulations 
Baseline Scenario CAP Health-Check
As discussed in Chapter 3, the Baseline 
Scenario for each region is constructed in a 
number of steps via calibration and solving 
the model recursively from 2006 to 2020 
incorporating given region-specific productivity, 
population trends, and depreciation rates.
The final step in constructing the Baseline 
Scenario (to be compared against the other 
simulations) is to include other regional specific 
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agricultural policy associated with the Fischler 
reform and CAP Health Check decisions. 
Where Pillar 2 expenditures are assumed to 
involve investment in agricultural or other 
sectors, this is incorporated in the same way as 
all RDP-type investments, and is described in 
more detail below. 
Simulating RDP Measures
The main focus of the simulation scenarios is 
to consider how changing the structure of Pillar 2 
spending affects rural development in the study 
regions. While the modelling of the scenarios 
could have captured rural development policy 
via general changes in the structure of demand, 
and/or production structure (via, for example, 
changes in elasticties, technical parameters or 
total factor productivity), with the exception of 
Scenario 7 (see last paragraph of this section), 
these approaches have been avoided. 
Instead, given the purpose of the study, the 
methodology used to implement the scenario 
descriptions has been to focus on the assumed 
induced changes of RDP measures in the short 
run (through extra investment commodity 
demand) and in the long run (through extra 
capital stock) within key industries that assumedly 
benefit from such measures (depending on the 
case studies and scenarios: agriculture, energy, 
tourism, etc.). A somewhat similar approach has 
been used in previous CGE-related work (see 
Törmä, 2008). In contrast to conventional static 
demand shocks, the methodology followed here 
can accommodate that RDP investment projects 
(and their economic effects) are generally 
specific to a time-path and, in parallel, generate 
a dynamic capital stock adjustment amongst 
different activities (see Roberts et al., 2010). 
The economic mechanism at work, i.e. RDP 
inducing extra investment in a sector, can be 
closely followed in the models, whereas the 
specific link between say a particular investment 
and a change in efficiency (or productivity) is 
much more difficult to specify due to the lack of 
relevant data. Moreover, this approach requires 
assumptions on the commodity composition of 
the extra investment.
The dynamic structure of the CGE models, 
and, in particular, the way in which the updating 
of investment and capital is modelled, determines 
the possible ways in which extra investment due 
to RDP can be implemented. First, in the model 
we determine whether a sector will benefit from 
specific RDP measures (in that case, the sector 
is ‘exogenous’) or not (in that case, the sector is 
‘endogenous’). The allocation of (new) capital 
in endogenous sectors follows Thurlow (2008) 
and uses a partial adjustment mechanism, with 
those activities where returns are higher than 
average obtaining a higher than average share of 
the available new capital for endogenous sectors; 
new capital is determined by the total investment 
in commodities (minus the amount required for 
exogenous sectors)9. For exogenous sectors, the 
growth rate of capital stock is set exogenously 
(following the procedure described further) and the 
amount of investment required for these sectors is 
calculated. These amounts of investment needed 
for exogenous sectors are then taken out from the 
total amount of investment available (the remaining 
amounts are for allocation to endogenous sectors).
While for endogenous sectors the model 
links its share of investment to (lagged) returns to 
capital in a sector, there is no explicit link to the 
level of sectoral investment. Rather, this is driven 
by the closure assumptions regarding whether 
total investment is exogenous or is savings-driven. 
Hence, to model policies which induce extra 
investment in particular sectors, we estimate the 
amount of total extra investment spending induced 
by the policy and calculate the increases in the 
growth in capital stock in the exogenous sectors.
9 The SAM Investment account includes GFCF (Gross 
Fixed Capital Formation) and stock changes. In addition, 
studies (see e.g. Cooper and Haliwanger, 2006) on capital 
investment have provided consistent evidence on investment 
costs which reduce the effectiveness of investment in 
increasing capital stock. These effects are accounted for in 
the models by allowing adjustment costs in investment.
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To operationalise this approach, we need 
to map RDP spending in each region into 
investments in specific SAM sectors within the 
models. Figure 31 illustrates the main steps 
involved in this process. Data availability and 
the way the Rural Development Programme 
has been implemented and interpreted vary 
considerably across study regions. Hence, 
the supplementary assumptions required to 
implement this approach are region-specific. For 
example, in Scotland, regions set rural priorities 
and total funding is allocated via “Options” 
which do not map simply into the RDP measures. 
Further, at least for the time being, in both the 
Greek and Scottish areas, the government has 
not disaggregated the RDP spend by measure 
at the case study area level (with the exception 
of Axis 4 - Leader). In addition, in all the case 
studies there is no complete information 
identifying the destination of RDP spending by 
sector (with the possible exception of Arkadia). 
Hence, a number of additional assumptions are 
required to undertake the mapping presented in 
Figure 31. 
Once the assumed allocation of RDP 
spend to specific sectors has been made, the 
various simulations are constructed in a series 
of steps: 
1. The model is run with all sectors treated as 
endogenous and as if there were no RDP 
spend. This defines the growth rate of capital, 
given a policy environment without RDP 
spend, in the sectors which are assumed to 
benefit from RDP spending.
2. Then RDP spend is added and the growth 
rate of capital stock in the exogenous sectors 
is calculated.
3. The model is run with these capital growth 
rates set exogenously. For all other sectors, 
the partial mechanism described above 
allows determining the growth rate of 
capital.
In addition, to account for extra subsidy 
inflows to the region, the foreign savings inflow is 
increased by the amount of the RDP spend which 
is assumed to be funded by EU and/or national 
government and/or private funds. Finally, to 
allow for possible changes in ownership of factor 
income as results of the RDP, the model has 
been adjusted to allow for differing patterns of 
factor ownership by sector. Hence, where new 
investments associated with the RDP spend are 
thought to significantly change factor ownership 
patterns, the effect of this has been explored (e.g. 
farm diversification investment in various sectors). 
Although alternatives are considered under 
sensitivity analysis, investment-driven savings 
(with overall investment increased to allow for 
extra RDP investment) plus exogenous foreign 
savings are used as closure rules in the base run. 
This ensures that extra economic activity due to 
the extra RDP investment and subsidy inflows is 
not conflated with changes in investment due to 
changes in savings behaviour in aggregate and/or 
inflows from other sources. 
The exception to the approach above-
described which captures the short-run (via 
Figure 31. Mapping RDP spending to SAM sectors
Step 1:
Accounting for spend
across all national
schemes
Step 2:
Mapping
national schemes
into RD measures
Step 3:
Assessing spend
for each measure
Step 4:
Allocation of spend
across economic
sectors
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long-run (via extra capital stock) effects of 
RDP investment in sectors is Scenario 7. This 
scenario focuses all Axis 3 funds to investment 
in public goods. Capturing the valuation of 
such local public goods is difficult to achieve 
satisfactorily within standard empirically 
calibrated CGE models. Hence, in this case 
we alter the investment approach so that 
investments in public goods capital stock only 
capture the short-run effects of the investment 
associated with extra investment demand. In 
addition, where considered “appropriate” (i.e. 
Aberdeen	 City	 and	Aberdeenshire,	 Guipúzcoa)	
we supplement this with other assumed region-
specific effects of this type of policy, such as 
exogenous changes in tourism demand and/or 
exogenous increase in population/labour supply.
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5 Application
5.1 Introduction
This Chapter starts by describing the 
structure of the SAMs. This structure is common 
across all study areas and reflects both the 
requirements of the CGE model and the 
intended rural development policy simulations. 
The Chapter then moves to providing a general 
description of the approach and steps involved 
in SAM construction. This is a data-intensive 
process and involves a number of steps, starting 
with mechanical adjustment of national or 
regional Input-Output tables, followed by 
rural-urban disaggregation and disaggregation 
of specific sectors and households, 
superiorisation (that is, improvement of entries 
in the initial SAM) using data from a range of 
available sources, and finally SAM balancing 
which ensures that the overall accounting 
identities within the accounts are satisfied in 
the base year. Then the Chapter explains the 
process of model calibration. Also, there is a 
comparison of SAM structures and choices 
in model calibration. While this Chapter 
provides an overview of the SAM construction 
approach, there were, as anticipated from the 
outset, differences in the detailed procedures 
adopted for the SAMs of each region as a result 
of differences in data quality and availability 
as well as differences in the economies under 
analysis. These differences are presented 
in detail in Roberts et al. (2010). Finally, 
the Chapter presents the application of the 
specified scenarios in the six study areas.
5.2 Model Construction
 
5.2.1 SAM Structure 
 
Figure 32 shows, in schematic form, the 
structure of the RURAL ECMOD SAMs. In 
common with all SAMs, they consist of sets 
of accounts covering production activities, 
commodity balances, flows to and from 
factors of production, households and other 
institutions such as government and the rest of 
economy/world. There are, however, a number 
of characteristics of the RURAL-ECMOD SAMs 
that differentiate them from more traditional 
SAMs. These include the disaggregation of 
agricultural sector by farm type and size, the 
disaggregation of agricultural commodities, 
farm households are shown as a separate 
household type, land being represented as 
a separate factor of production, and finally 
activities and households being disaggregated 
on a rural-urban basis so as to allow the models 
to reveal the spatial impacts of policy shocks 
within the study regions. The base year of all 
the RURAL ECMOD SAMs is 2005. For each 
type of account, decisions have been made in 
relation to the degree of disaggregation. 
Choice of Activity Accounts
SAMs, by their nature, are exhaustive to the 
extent that all production activities in the region 
need to be represented. However, a key issue is 
to determine whether some particular activities 
must be separately displayed in the accounts. 
The choice of activity accounts for the RURAL 
ECMOD regions is based on: 
•	 A	 detailed	 scoping	 of	 the	 study	 areas,	
utilising data on rural/urban employment 
and GDP structures, agricultural structures 
and the sectoral orientation of the secondary 
and tertiary sectors.
•	 The	 Rural	 Development	 priorities	 in	 the	
regions (as this helps identify the target of 
policy measures) and thus which sectors 
should be distinguished.
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Further, while recognising the importance 
of allowing region-specific choices, it has been 
decided that there should be some consistency in 
the degree of disaggregation of activity accounts 
across study regions so as to facilitate the 
comparison and interpretation findings from the 
policy simulations. 
The choice of accounts in each area 
has also been influenced by more pragmatic 
factors such as data availability and the need 
to maintain business confidentiality. The latter 
is an issue due to the small spatial scale of the 
RURAL ECMOD regions where production in a 
particular industry may be accounted for by a 
single business. Finally, if a sector is not present, 
or is only very marginal, it is not separately 
distinguished in the SAMs. However the general 
aim to achieve a general consistency in the level 
of aggregation across all RURAL ECMOD SAMs 
has been achieved. 
NUTS 3 data on the structure of holdings by 
size and type is used to determine the appropriate 
disaggregation of the agricultural sector in the RURAL 
ECMOD SAMs, on the base of Farm Accountancy 
Data Network (FADN) data. Only the most important 
farm types for each region have been separately 
distinguished. Similarly, the definition of large and 
small farms in each SAM reflects the characteristics 
of the sector in each region. 
Choice of Commodity Accounts 
The choice (and number) of commodity 
accounts for each of the study regions reflects the 
choice in relation to the level of disaggregation 
in the activity account. This is because it is usual 
to distinguish separately the principal product 
of each selected activity in the SAM. However, 
there is no formal reason why the number of 
commodities cannot differ from the number of 
activities, and indeed this is the case in all of the 
RURAL ECMOD SAMs as a result of both the 
approach to disaggregating the agriculture sector 
and the spatial disaggregation of activities but 
non-spatial representation of commodities. 
To mirror the disaggregation of the 
agricultural sector account into farm types, the 
single agricultural commodity present in national 
level Input-Output tables has been disaggregated 
in the RURAL ECMOD SAMs dependent on data 
availability and knowledge of the local farm 
sector. Certain other commodities associated 
with farm diversification activities (such as food 
processing activities and the hotels and catering 
sector) are also kept distinct within the SAM 
structure so as to facilitate the application of the 
rural development policy simulations. 
Choice of Household Accounts
The RURAL ECMOD SAMs differentiate 
between households on the basis of their place 
of	residence	–	in	either	the	urban	or	rural	part	of	
the region. In addition, farm households (except 
in the case study on RBG) are distinguished 
to facilitate the simulation of decoupled CAP 
policies. Because of the importance of tourist-
related projects within the Rural Development 
Programme, a separate tourist expenditure 
account is distinguished in all six RURAL 
ECMOD SAMs. This includes the expenditure 
of day visitors to the area as well as overnight 
tourists. The account differs from the other 
household accounts in that its income is 
provided entirely by a transfer from the rest of the 
world (it is not treated in the model as “local”). 
As will become apparent below, in some cases 
(for example, the Aberdeen and Aberdeenshire 
SAM), the differentiation of Tourist in the SAM is 
straightforward, in others it has required the use 
of secondary statistics. 
Factor Accounts 
In the RURAL ECMOD SAMs, the labour 
factor account is differentiated according to 
skills level and rural-urban characteristics. This 
allows modelling of measures aimed at either 
managerial or manual labour and measures 
aimed at skill enhancement. In addition, land 
is distinguished from the capital factor account. 
This provides the potential of being able to assess 
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the impact of exogenous shocks to the model on 
agricultural rents and land values. 
Payments to the various factor accounts 
in the RURAL ECMOD SAMs can be presented 
and analysed on a rural-urban basis due to 
their direct relationship to spatially distinct user 
sectors. For example, urban sectors use urban 
factors while rural sectors use rural factors. This 
does not however mean that factors are provided 
by households resident in the same area where 
they are used. For example, census data (showing 
both the place of residence and place of work of 
household members) can be used to indicate the 
extent to which rural households provide labour 
to urban sector and vice versa. This information 
is used to map factor returns into household 
accounts in the SAMs, thereby showing the 
distribution of factor ownership and income in 
the region. 
Other Accounts 
The Rural ECMOD SAMs have a standard 
treatment of the Government, Investment-savings 
and trade accounts (ROW). In particular, they 
contain a single government account incorporating 
both local government and central government 
income and expenditures. Three categories of 
taxes - activity taxes, commodity taxes and income 
tax	 –	 collect	 payments	 (from	 production	 sectors,	
commodity accounts and households respectively) 
and pay into the combined government account. 
Investment is shown through a single column 
indicating levels of Gross Fixed Capital Formation 
(GFCF) by commodity plus changes in valuation 
and stocks while the row entries shows savings of 
institutions (households, government plus foreign 
savings) equivalent to the Balance of Payments at 
national level. 
A single Rest of World (ROW) account 
shows the transactions of each region with both 
the rest of the country and the rest of the world. 
As explained in Chapter 3, this limits the ability 
of the CGE models to investigate certain policy 
scenarios which would be expected (or intended) 
to have differential effects on interactions 
between the region and the domestic and 
international economy. However this approach 
was required given the time, resource constraints, 
and focus of the project. 
5.2.2 The Construction Process 
The main steps involved in the construction 
of the RURAL ECMOD SAMs are common 
across all study areas (see Figure 33). Because 
regional (NUTS 3) Input-Output tables have not 
been available for any of the RURAL ECMOD 
study areas (though there is a table available for 
the NUTS 2 Basque country region), the first 
stage involves the generation of regional Input-
Output tables. There is no standard mechanical 
procedure for generating regional input-output 
tables due to differences in the availability of 
regional data across countries and also differences 
in the “type” of regional tables being sought (for 
example symmetric or non-symmetric tables, 
combined or domestic use matrices, etc.). In this 
particular case, due to the structure of the RURAL 
ECMOD models, a combined regional use matrix 
is required (showing the input expenditure of 
each production activity in the region regardless 
of the source of inputs purchased). Likewise, 
household consumption is shown on a combined 
basis	 –	 not	 distinguishing	 whether	 expenditure	
is on imported or domestically produced goods. 
In contrast, a regional supply matrix is required, 
showing the product mix of each production 
activity in the region.
The main data requirements for the 
application of the mechanical procedure at 
the first stage of construction are: a) national 
I-O tables; b) sectoral employment data at the 
national and regional levels. Various mechanical 
procedures are available including the Generation 
of Regional Input-Output Tables - GRIT (Jensen 
et al., 1979), apportionment and the RAS 
approach (Stone and Brown, 1962) to generate 
the regional commodity-by-industry tables (both 
supply and use tables) as well as to update an 
I-O Table over a short period of time. The precise 
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approach adopted depends on the form in which 
the national tables are available. Initial regional 
transactions are generated using employment-
based location quotients to adjust “mechanically” 
the national direct requirements matrix to reflect 
the regional concentration of production (as 
reflected in employment levels). Several variants 
of quotients exist (Bonfiglio and Chelli, 2008; 
Miller and Blair, 2009) but all implicitly assume 
a common technology and common demand 
pattern at the national and regional level. In 
some regions, RAS procedures are used as part 
of stage 1 (see Figure 33) to adjust tables to row 
and column totals of the regional supply and use 
matrices, regional value added and final demand. 
One situation where this is useful is when the 
underlying national Input-Output tables are 
dated, and as a consequence the regional Input-
Output tables need to be updated. 
All entries in the SAM are valued at basic 
prices, with transportation and trade margins 
shown as outputs of the distribution and transport 
accounts in the “make” matrix of the SAMs. As 
no regional data is available for these margins, it 
is assumed that they are proportionally the same 
as those observed at national level and the entries 
in the SAM generated accordingly. 
Having generated a regional Input-Output 
table for the base year (2005), sectors need 
to be split to distinguish their urban and rural 
location, while the household accounts needs 
to be split to distinguish their place of residence 
(rural and urban) and sources of factor income. 
Through this procedure, the Input-Output tables 
are converted to a bi-regional structure. This 
stage is based on the apportionment of figures 
from the regional I-O table using secondary data 
(for example, employment data to split sectors, 
population data to split households). A key issue 
required at this point is the definition of rural 
and urban boundaries in the region. In some 
cases (e.g. Arkadia), this is straightforward as the 
urban area consists solely of the city of Tripoli. 
In others (e.g. Aberdeen and Aberdeenshire), the 
definition of rural and urban was based on Local 
Authority boundaries or researcher knowledge 
Figure 33. Stages in the construction of the RURAL ECMOD SAMs
National input-output
tables
St
ag
e 
1
St
ag
e 
2
St
ag
e 
3
St
ag
e 
4
Regional Input
output tables
Mechanical regionalisation based
on location quotients
Addition of information on inter-institutional flows
and factor-institution flows; Spatial disaggregation of
sectors, households and factors based on
apportionment; satellite matrices
Replacement of entries with
“superior” data (from interviews)
Bi-Regional
SAM plus satellite
matrices
(Unbalanced)
superiorised
regional SAM
Final regional
Rural Ecmod SAM
Cross entropy to balance matrix
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(e.g.	 Guipúzcoa)	 based	 on	 secondary	 data	
(population density)10. 
Stage 2 of the construction process also 
involves the disaggregation of accounts. FADN 
information on farm-type specific economic 
variables (average output values per farm type by 
product, average expenditure on specific inputs, 
payments to employees, taxes, and subsidies) 
has been used as the basis for disaggregating the 
initial single agricultural sector and commodity 
entries in the Input-Output tables. In situations 
where the FADN sample for the region is not 
available, data for adjacent areas of similar farm 
structures, or at larger region or national level, has 
been used, based on the assumption that regional 
producers have similar production methods and 
outputs to those analysed. FADN labour input 
information is utilised to estimate employment 
for each farm type. Having generated the desired 
degree of disaggregation, the regional Input-
Output table needs to be converted into a SAM 
structure by filling in the inter-institutional 
transactions of the SAM table (see Figure 34). 
Some of these transactions (such as benefits 
from government, direct taxes and savings) are 
based on information on household income and 
expenditure available at the national or regional 
level. Information from key informants (regional 
agencies) and local government is also vital at 
this stage. Some of the inter-institutional entries 
have remained blank until the final balancing 
entropy stage (see further below).
In Stage 3 of the construction process, 
initial SAM entries are “superiorised”, in other 
words, replaced with values considered more 
accurate. In most cases, the “superiorisation” 
is based on information and data collected 
from elite interviews with local policy-makers 
and stakeholders. In the case of Aberdeen and 
Aberdeenshire and Arkadia SAMs, a small survey 
of agribusinesses has been conducted and used 
10 Overall, further efforts on a common interpretation of rural-
urban boundaries between case studies in further research 
would allow better comparability between case studies.
to adjust initial estimates in the SAM. As there 
is only limited resources and opportunity for 
collecting superior data, attention in this stage is 
focused on “key accounts”, that is: a) sectors of 
particular importance to region; b) sectors which 
are different from “national average”; c) accounts 
which are directly affected by policy instruments.
As a consequence of the “superiorisation” 
process, the accounting balances maintained in 
the matrices up to this point (stemming originally 
from the regionalised national Input-Output tables) 
no longer exist. The final stage (stage 4) of the 
construction process thus involved the application 
of an optimisation program to estimate balanced 
SAMs based on the Cross Entropy methodology. 
This corrects any imbalances in the raw data or 
any potential rounding errors by minimising the 
entropy distance of the cells of the estimated SAM 
subject to the constraint that row and column totals 
are equal (Robinson et al., 2001). It is possible to 
feed into the entropy procedure information on 
the accuracy of initial estimates. It is also possible 
to feed in information which distinguishes cells 
where there are no initial estimates (due to a lack 
of data) from those which, by definition, should 
remain zero throughout the balancing procedure. 
Finally, the validation of the finished SAMs is done 
through the estimation of standard economic 
performance indicators (Regional GDP, household 
income levels), multiplier analysis and initial 
simulations, to check that the results from shocks 
are logical and consistent with economic theory.
5.3 Model Calibration
The calibration of the dynamic CGE 
models requires the specification of elasticities, 
(exogenous) region-specific trends and closure 
rules. In particular, the elasticities required for the 
SAM are as follows:
Production Elasticities:
•	 Top	level:	Substitution	between	value	added	
and intermediate inputs
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•	 Bottom	level:	Substitution	between	factors	of	
production
•	 Output	aggregation
Trade Elasticities
•	 Armington
•	 CET
Household Consumption Elasticities
•	 Frisch
•	 Home	consumption	
•	 Market	consumption
While the most critical trends required 
for the dynamic model are those for total 
factor productivity, labour supply and capital 
depreciation, several other parameters can be 
exogenously adjusted including government 
consumption and government transfers. Different 
elasticities and exogenous trend parameters 
have been selected for each individual RURAL 
ECMOD model, reflecting the differing economic 
structure and prospects of the regions. The 
choice is based on a review of relevant literature 
and in some cases local expert knowledge. 
In conjunction with the search for elasticities, 
relevant information has also been gathered for 
specifying the factor markets, government budget 
account, regional current account and investment 
and savings account closure rules which again 
need to reflect the specific characteristics of the 
region under analysis.
 
The calibration of the CGE model 
involves first replicating base-year data in 
the regional SAMs. If the replication check 
fails, the model is out of balance and should 
not be used until the error (either data-based 
or in the programming) has been corrected. 
The next step is to solve (recursively) for 
the Baseline trajectory of the region. The 
dynamic model thus allows validation through 
checking Baseline trajectories against historic 
performance. Given that there is often a lack of 
regional specific information available to help 
select the elasticities or trend values, or indeed 
to guide the choice of model closure rules, the 
robustness of results are tested using sensitivity 
analysis at the simulation stage of modelling 
(see Chapter 6).
5.2.4 Comparison of RURAL ECMOD SAM 
Structures
The general structure of the RURAL ECMOD 
SAMs is identical across all study regions. 
However, there were some differences in terms 
of the degree of disaggregation of accounts, as 
a result of both data availability and different 
regional characteristics. For example, a Non 
Profit Institutions Serving Households (NPISH) 
account is included in the Aberdeen City and 
Aberdeenshire SAM but not in the other SAMs 
because there are differences in the Input-Output 
accounting procedures adopted at NUTS-1 level 
in Scotland. Similarly, more food processing 
activities are included in the Arkadia SAM 
because a greater disaggregation of such activities 
is present in the Greek national Input-Output 
table. In relation to regional characteristics, 
a separate fishing sector was maintained for 
the coastal regions of Aberdeen City and 
Aberdeenshire	and	Guipúzcoa	but	was	dropped	
for the Greek, Czech, Italian and Austrian regions 
due to its insignificance. Table 9 indicates the 
number of accounts of each type in the RURAL 
ECMOD SAMs. 
The Aberdeen City and Aberdeenshire SAM 
contains the most production activities but this 
is a result of maintaining symmetry across the 
rural and urban parts of the region, with the 
urban primary sectors very small in terms of 
their respective contributions to output, value 
added and employment. The Potenza SAM has 
the most commodity accounts as a result of 
the more detailed treatment of the agricultural 
commodities. The choices of factor and household 
accounts are very similar across study areas, with 
one extra labour skills category in the Arkadia 
SAM compared to the other regions, while due 
to data availability constraints, the Jihomoravsky 
kraj SAM is the only one to distinguish rural 
households by commuting status. 
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In terms of farm size and specialisation, only 
the most important farm types for each region 
are distinguished separately, and these, not 
surprisingly, differ across study areas. Similarly, 
the definition of large and small farms in each 
SAM reflects the structural characteristics of the 
sector in each region, with the definitions being 
based	 on	 16	 ESUs	 in	 the	 Arkadia,	 Guipúzcoa	
and Potenza SAMs, 40 ESUs in the Aberdeen 
and Aberdeenshire SAM, and on farm ownership 
structure in the Jihomoravsky kraj SAM. In 
Rheintal-Bodenseegebiet, agriculture is of very 
minor importance, even in the rural part of the 
region, and therefore the sector was combined 
with Forestry and Fishing, and no separate farm 
types were distinguished.
As anticipated, while the overall approach 
was common, details of the construction 
procedures also vary between study areas, again 
reflecting differences in data availability. For 
example, the definition of labour skill categories 
in each region is based on Standard Occupational 
Classification (SOC) of workers in the case of the 
Aberdeen and Aberdeenshire SAM, the STEP-92 
classification scheme in Arkadia, the ISCED97 
classification scheme in Jihomoravsky kraj, and 
the	CNO-94	scheme	in	Guipúzcoa.	The	choice	in	
Table 9. Comparison of SAM accounts
Aberdeen and 
Aberdeen-shire
Arkadia
Jihomoravsky 
kraj
Guipúzcoa Potenza
Rhiental-
Bodenseegebiet
Production 
Activities
48 39 30 30 32 20
Rural 24 27 17 15 19 10
Farm Types 12 (6 Urban) 8 (0 Urban) 4 (1 Urban) 4 (2 Urban) 6 (0 Urban)
2 (combined 
with forestry and 
fishing)
Forestry Yes Yes  Yes Yes Yes See above
Fishing Yes No No Yes No See above
Food 
Processing
4 (2 Rural) 7 (5 Rural) 4 (2 Rural)
Combined 
with other  
manufacturing
1 (1 Rural) 2 (1 Rural)
Commodities 20 22 16 13 23 10
Food, fishing 
& forestry
6 9 6 4 12 1
Labour 
Factors
2 3 2 2 2 2
Households 5 (3 Rural) 5 (3 Rural) 4 (3 Rural) 4 (2 Rural) 5 (3 Rural) 3 (1 Rural)
Tourist 
account
Yes Yes Yes Yes Yes Yes
Treatment of 
the SFP
90% decoupled
100% 
decoupled
SFP not 
considered. 
Direct payments 
assumed 
coupled to farm 
businesses; 
decoupled to 
commodity 
production
100% 
decoupled
100% 
decoupled
SFP not 
considered. 
Direct payments 
assumed 100% 
coupled.
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each region is based on the classification system 
which could most readily be mapped to the 
sectoral employment data available. Similarly, 
while the Greek and Czech study teams could 
cross-check the consistency of mechanically 
derived farm household income and consumption 
estimates against data from household budget 
surveys, the latter information was not available 
for the other regions. Importantly, the rather slight 
differences between details in the construction 
approach should not be viewed as a problem 
but a reflection of the fact that each SAM was 
constructed in a manner which makes best use of 
data availability and ultimately best reflects their 
particular study area given the aims of the overall 
project. 
Table 10 shows how different the six regions 
are in terms of per capita regional GDP and the 
relative importance of agriculture in the economy. 
Total per capita GDP is quite similar in Aberdeen 
City and Aberdeenshire, Rheintal-Bodenseegebiet 
and	Guipúzcoa	 regions.	Similarities	can	be	also	
found between Arkadia and Potenza (however at 
a much lower level), while the lowest GDP per 
capita is observed in the Czech area. 
In all six regions, rural GDP is below that 
of the urban part of the region. The agricultural 
sector is shown to be by far the most significant in 
relative terms in the Greek study area of Arkadia 
and least important in Rheintal-Bodenseegebiet.
5.2.5 Comparison of Choices in Model 
Calibration 
The choices of model elasticities and trend 
parameters vary between the study areas (see 
Tables 11 and 12), reflecting differences in 
economic structure, behaviour and prospects 
for each region. In contrast, the choice of model 
closure rules is quite similar in all six models (see 
table 12). Only the labour market closure rules 
vary due to different labour-market conditions. 
In the case of Aberdeen City and Aberdeenshire 
and	 Guipúzcoa	 models,	 the	 assumption	 of	 full	
employment would actually mean that wages are 
only determined within regions. In other words, 
this would ignore the existence of migration 
and commuting. Instead, such transfers are here 
captured, in a rather ad hoc fashion, via an 
upward-sloping labour supply function for both 
skilled and unskilled workers. The other four 
models assume neoclassical adjustment in the 
unskilled labour market. 
 
In general, there is a lack of region-specific 
information to help guide the selection of 
elasticities, and in some cases estimates rely on 
decisions made for similar regional models in 
Table 10. Comparison of regions in base year (2005)
Aberdeen & 
Aberdeenshire*
Arkadia
Jihomoravsky 
kraj*
Guipúzcoa Potenza 
Rheintal-
Bodenseegebiet**
Per capita GDP (EUR)
Total 29831 13771 8510 26235 12367 26822
Rural 21546 11344 8102 25262 11683 26097
Urban 37139 20831 8955 26721 15580 26867
Contribution of agriculture to rural areas (% share)
Employment 0.8 37.5 2.9 1.0 11.5 0.1
Value added 2.8 12.5 2.6 0.8 6.6 0.2
Output value 3.4 11.0 1.8 0.4 5.0 0.2
*Converted to EUR based on a 2005 exchange rate of 1.48 EUR per £, and 1 EUR = 29.8 CZK respectively.
** The figures in the last three columns show the combined contribution of agriculture, forestry and fishing to employment, value 
added and output.
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the recent TERA project (Pouliakas et al., 2008). 
While the Arkadia model included considerable 
differentiation in elasticities between production 
sectors and commodities (in the case of the 
household LES), the other SAMs selected a 
smaller range of elasticities based on the IFPRI 
model default values. Given the high degree of 
uncertainty in the elasticities values, the sensitivity 
analysis is critical to test for the robustness of the 
results from all six models.
In relation to exogenous parameters for the 
dynamic model, effort is made in all regions to 
track recent changes in the economy from 2005 
to date. For some regions (in particular, Arkadia) 
more information than initially expected is found 
to guide the choice of trend variables from 2010 
to 2020. In others (in particular, Aberdeen), trend 
variables are not available from official sources, 
and thus the estimates of exogenous parameters 
are more conservative.
Table 11. Comparison of elasticities
Aberdeen & 
Aberdeen-
shire
Arkadia
Jihomoravsky 
kraj Guipúzcoa
Potenza
Rheintal-
Bodensee-
gebiet
Production Block
Top: Substitution 
between VA and 
intermediate 
inputs 
0.2 for all 
sectors
0.6 for all 
sectors
0.7 for all sectors
0.4 for all 
sectors
0.6 for all 
sectors
0.7 for all sectors
Bottom: 
Substitution 
between factors 
of production 
Activity-
specific
(range: 0.1-
0.4)
Activity-
specific
(range: 0.3-
1.5)
0.9 for all sectors
Activity-
specific
(range: 0.2-
0.8)
0.8 for all 
sectors
0.9 for all sectors
Output 
aggregation 
6 6 1.3 6 6 1.3
Trade Block
Armington
Commodity-
specific
(range: 0.5-
2.0)
Commodity-
specific
(range: 0.5-
2.0)
2.0 for all 
commodities
Commodity-
specific
(range: 0.5-
2.0)
Commodity-
specific
(range: 0.5-
2.0)
Commodity-
specific
(range: 0.5-2.0)
CET
Commodity-
specific
(range: 0.5-
1.6)
Commodity-
specific
(range: 1.0 
- 4.0)
1.6 for all 
commodities
Commodity-
specific
(range: 0.5-
1.6)
Commodity-
specific
(range: 0.5 – 
1.6)
Commodity-
specific
(range: 0.5-1.6)
Household Consumption
Frisch -1 -1 -1 -1 -1 -1
Home n/a 1 n/a n/a 1 n/a
Market
Commodity-
specific
(range: 0.33-
1.0)
Commodity-
specific
(range: 0.4-
1.3)
1 for all 
commodities 
except for 
transport (0.001)
Commodity-
specific
(range: 0.33-
1.0)
Commodity 
and 
household 
type-specific
(range: 0.5-1)
Commodity and 
household type-
specific
(range: 0.33-
1.24)
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5.3 Scenario Application
5.3.1 Aberdeen City and Aberdeenshire 
Pillar 1 expenditure data are extracted from 
the Scottish Government and Department for 
Environment, Food and Rural Affairs (DEFRA) 
websites. The data used relate to all CAP scheme 
payments, including the Single Farm Payment 
(SFP), made to beneficiaries. Evidence (Rocchi, 
2009; Sckokai and Moro, 2009) suggests that, 
although SFP payments are decoupled, they 
may still have small production effects due to 
the impact of uncertainty and other market 
imperfections. Hence in the Baseline Scenario, 
90%	of	SFP	are	decoupled,	i.e.	as	direct	payments	
to	 farm	 households,	 and	 10%	 of	 the	 payments	
remain coupled to agricultural production11. 
11 These figures are consistent with the range of production 
ratios found in Sckokai and Moro (2009) and Mary (2010).
Table 12. Comparison of exogenous parameters and closure rules for dynamic model, 2006 – 2020
Aberdeen & 
Aberdeen-shire
Arkadia
Jihomoravsky 
kraj
Guipúzcoa Potenza
Rheintal-
Bodensee-
Gebiet
Annual % change in 
Factor Productivity 
Total:
Activity-specific
(range: 1.0 – 2.0)
Labour:
Varies by year
(range 0.5 – 
1.5)
Total:
1
Total:
Activity-specific
(range: 0.2 – 
2.8)
Labour:
Varies by year
(range 1.8 – 
1.3)
Total:
Varies by year
(range 0.5 – 1.0)
Capital depreciation 
(%)
10 15 30 20 15 25
Annual % change 
in government 
consumption 
0
Varies by year 
(range -9.4  – 
1.5)
Varies by year 
(range -2.0  – 1.0)
0
Varies by year 
(range -5  – 
1.5)
1 
(from 2012)
Annual % change 
in government 
transfers
0
Varies by year 
(range 0 - 5.4)
1 
(from 2012)
0 0 0
Population growth
0.3 for rural and 
urban household 
types 
0
Varies by year 
(range 0  – 0.1)
0 -0.25% 0.1%
Investment-savings 
balance
Endogenous 
savings, fixed 
investment
Scaled MPS 
for selected 
institutions  
Scaled MPS 
for selected 
institutions  
Endogenous 
savings, fixed 
investment
Scaled MPS 
for selected 
institutions  
Scaled MPS 
for selected 
institutions  
External balance
Endogenous 
exchange rate, 
fixed foreign 
savings
Exogenous 
exchange rate, 
endogenous 
foreign savings
Endogenous 
exchange rate, 
fixed foreign 
savings
Endogenous 
exchange rate, 
fixed foreign 
savings
Endogenous 
exchange rate, 
fixed foreign 
savings
Endogenous 
exchange rate, 
fixed foreign 
savings
Government 
account balance
Endogenous 
savings, fixed tax 
rates
Endogenous 
savings, fixed 
tax rates
Endogenous 
savings, fixed tax 
rates
Endogenous 
savings, fixed 
tax rates
Endogenous 
savings, fixed 
tax rates
Endogenous 
savings, fixed tax 
rates
Labour markets
Upward-sloping 
labour supply 
function (skilled 
and unskilled)
Upward-
sloping labour 
supply function  
(skilled) and 
Neoclassical 
(semi-skilled 
and unskilled) 
Upward-sloping 
labour supply 
function  (skilled) 
and Neoclassical 
(unskilled)  
Upward-sloping 
labour supply 
function (skilled 
and unskilled)
Upward-sloping 
labour supply 
function  
(skilled) and 
Neoclassical 
(unskilled)  
Upward-sloping 
labour supply 
function  (skilled) 
and Neoclassical 
(unskilled)  
Capital markets Sector-specific Sector-specific Sector-specific Sector-specific Sector-specific Sector-specific
Land markets Neoclassical Neoclassical Neoclassical Neoclassical Neoclassical Neoclassical 
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Similarly, Pillar 2 Axis 2 funds are treated as 
coupled throughout. 
For Aberdeen City and Aberdeenshire, 
information on Rural Development Programme 
expenditure in the region is gathered from the 
Scottish Government website and interviews 
with the local Scottish Government Rural 
Inspections and Payments Directorate (SGRIPD) 
representative and the Rural Development Officer 
in Aberdeenshire Council. Total Pillar 2 payments 
are calculated (Table 13) using a combination of 
actual and total planned annual expenditure for 
the period 2005-2013, with the Aberdeen and 
Aberdeenshire share calculated on the proportion 
of total RDP funds which has been spent in the 
area. It is assumed that the average expenditure 
in the 2007-2013 period is maintained to 2020. 
The share of spending undertaken by measure 
is calculated using the proportions in each 
measure in actual spending provided by the 
Scottish Government. LEADER expenditure 
is directly incorporated in the calculations. 
Detailed information regarding all financed 
projects (especially total costs and private 
costs) has been provided by the Local Action 
Group (LAG) Rural Aberdeenshire. Similarly, the 
private contributions in Axis 1 and 3 are taken 
into account. Further, modulation in Scotland 
includes a voluntary component and these flows 
between Pillar 1 and 2 are incorporated in the 
Baseline. Following the Health Check agreement, 
the total modulation rates (compulsory and 
voluntary) in Scotland are calculated as shown 
Table 13. Pillar 2 expenditure in Aberdeen City and Aberdeenshire, 2007-2013 programming period (total 
cost, ml. GBP)
Measures, Pillar 2 Axis 4 Total cost
% share in 
Pillar 2
111 Vocational training - 0.04 0.0%
112 Setting up young farmers - 0.58 0.3%
114  Use of advisory services - 0.00 0.0%
121 Modernization of agricultural holdings - 54.35 27.0%
122 Improvement of the economic value of forests - 0.59 0.3%
123 Adding value to agricultural and forestry products - 0.96 0.5%
125 
Infrastructure related to the development and adaptation of agriculture 
and forestry
- 0.11 0.1%
Total Axis 1 - 56.64 28.1%
214 Agri-environment payments - 81.29 40.3%
223 First afforestation of non-agricultural land - 16.37 8.1%
225 Forest-environment payments - 2.42 1.2%
227 Non-productive investments - 0.75 0.4%
Total Axis 2 - 100.83 50.0%
311 Diversification into non-agricultural activities - 14.14 7.0%
312 Support for business creation and development 1.16 6.88 3.4%
313 Encouragement of tourism activities 1.34 4.10 2.0%
321 Basic services for the economy and rural population 2.05 10.05 5.0%
323 Conservation and upgrading of the rural heritage 1.87 5.36 2.7%
331 Training and information 1.26 3.53 1.7%
341
Skills-acquisition and animation measure with a view to preparing and 
implementing a local development strategy
0.06 0.15 0.1%
Total Axis 3 7.73 44.21 21.9%
Total Pillar 2 7.73 201.68 100%
Source: Scottish Government; DEFRA; Authors’ calculations.
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below. If the compulsory modulation rate is 
10%	and	 the	 additional	 voluntary	 rate	 is	 4%	 in	
2012,	 the	 total	modulation	rate	 is	equal	 to	14%	
for the same year. The proportion of modulation 
funds attributed to each Axis is calculated using 
the base-period proportion of Pillar 2 funds 
going to the concerned Axis. Table 13 shows 
that	 Axis	 1	 represents	 approximately	 28%	 of	
total	 Pillar	 2	 expenditure,	Axis	 2	 50%	and	Axis	
3	 22%.	 The	 most	 important	 measures	 in	 terms	
of	 expenditure	 are	 214	 (40.3%	 of	 total	 Pillar	
2),	 121	 (27%),	 223	 (8.1%),	 and	 among	 Axis	 3	
measures,	 311	 (7%),	 321	 (5%)	 and	312	 (3.4%).	
Axis 1 expenditure is assumed to either add 
to capital investment either in agriculture or 
forestry (Measure 122). These flows are allocated 
to various agricultural and forestry sectors on 
the basis of their shares in the model base-year 
capital. There is very little information related to 
allocating Axis 3 expenditure to the SAM sectors 
as the Scottish Government does not collect 
information identifying the destination of RDP 
spending by sector. Therefore in order to do this, 
a number of ultimately arbitrary assumptions are 
required and are summarised in Table 14. For 
each Axis 3 measure, we assume which sectors 
might benefit based on the informal information 
we have, e.g. discussion with the local RDP co-
ordinator. Hence, for example, Measure Axis 
311 expenditure is assumed to benefit rural 
forestry, energy and hotels, 312 rural energy 
and hotels, 313 rural hotels only. It is assumed 
that spending in Measures 321-341 is allocated 
to the rural public sector and other services. 
The Pillar 2 funding which is added to foreign 
savings is calculated using the proportion of RDP 
expenditure arising from public funds. Finally, 
it is assumed that Axis 1 investment increases 
the ownership of capital in agriculture for small 
and large farm households in proportion to 
the extra investment in large and small farms. 
Investment associated with Axis 3 also increases 
the ownership by rural and farm households of 
capital in the associated sectors.
With the exception of Scenarios 4 and 7, 
all scenarios in the Aberdeen and Aberdeenshire 
case do not have a region-specific component 
but follow the specification provided above. 
In Scenario 4, using data from the census, and 
information on actual SFP and other estimates 
of the eligible area (Cook et al., 2009), suggests 
that the introduction of a flat rate would increase 
the	 payment	 rate	 in	 Scotland	 by	 10%12. Other 
Pillar 1 spending in the region is small and 
covers cattle headage payments, which are 
reduced	 by	 15%.	As	 discussed	 above	 the	 focus	
in Scenario 7 on investment in public goods is 
difficult to capture adequately in the model. 
Here the short-run effects of the investment 
associated with extra investment commodity 
demand only are captured. In addition, it might 
be assumed that such increase in public goods 
and local amenities would increase in-migration 
or tourism. To capture such possible effects it is 
assumed that the growth in population and total 
available	 labour	 supply	 increases	 by	 0.1%	 per	
year	and	that	 there	 is	a	1%	increase	per	year	 in	
12 The average SFP per hectare in Aberdeenshire and City 
and the amount used for the EU flat rate are respectively 
208.06 and 229 Euros. 
Table 14. Sectors  benefitting from Axis 3 investment, Aberdeen City
 311 312 313 321 323 331 341
R-Forestry 10%       
R-Energy 40% 20%      
R-Hotels 50% 80% 100%     
R-Public    100% 100%   
R-OtherServices      100% 100%
Source: Authors’ calculations.
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real tourism expenditure. With an integrated 
labour market (and as extra population is also 
attracted in the urban part of the region adjacent 
to rural areas), changes in labour supply in one 
area feed into the whole region and therefore 
the assumptions above are applied to the whole 
region. Clearly, such indirect exercises can only 
be said to provide indicative results as to the 
possible effects because the numbers chosen 
here are necessarily arbitrary13, despite being 
consistent with the approach. In Scenario 6, RDP 
expenditure is allocated to beneficial sectors 
through the calculation of a weighted average of 
13 There is no previous study from which to base these 
figures on. 
the columns 312 and 313 of Table 14 with the 
weights given by the proposed budget in the 
national RDP. Finally, the distribution of Axis 3 
supports to rural non-agricultural sectors in the 
last three Scenarios is given in Table 15.
Table 16 illustrates the subsidy inflows used 
within the model across the Scenarios (where 
these	 differ).	Here	we	 should	note	 that	 a	 100%	
absorption rate of available funds is assumed in 
the simulation tests. Overall Pillar 1 spending is 
only affected in Scenarios 3 and 4, decreasing 
and increasing the total amount of Pillar 1 funds 
respectively. In Scenario 3 there is a slight effect 
on Pillar 2 as modulation funds are reduced very 
marginally, while in Scenario 4, Pillar 2 funds 
Table 15. Distribution of benefitting sectors from Axis 3 in Scenarios 5, 6 and 7, Aberdeen City and 
Aberdeenshire (% shares)
 Scenario 5 Scenario 6 Scenario 7
R-Forestry 10%
R-Energy 40% 13%
R-Hotels 50% 87%
R-Public 100%
Source: Authors’ calculations.
Table 16. Pillar 1 and 2 intervention spending, Aberdeen City and Aberdeenshire, 2006-2020 (average 
annual values, ml. EUR, 2005 prices)
BASELINE
Scenario 
1
Scenario 
2
Scenario 
3
Scenario 
4
Scenario 
5
Scenario 
6
Scenario 
7
Pillar 1 62,1 62,1 62,1 43,5 67,7 62,1 62,1 62,1
Decoupled 
support 
(SFP)
59,5 59,5 59,5 41,7 65,5 59,5 59,5 59,5
Coupled 
support
2,6 2,6 2,6 1,8 2,2 2,6 2,6 2,6
0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Pillar 2 24,6 24,6 24,6 23,5 29,3 24,6 24,6 24,6
0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Axis 1 4,9 6,2 0,0 4,7 5,9 4,9 4,9 4,9
Axis 2 14,7 18,5 0,0 14,0 17,5 14,7 14,7 14,7
Axis 3 5,0 0,0 24,6 4,7 5,9 5,0 5,0 5,0
Source: Scottish Government; DEFRA; Authors’ calculations.
74
5 
A
pp
lic
at
io
n
increase. In Scenario 2, by definition, Axis 1 
funds are set to zero. It can also be seen that the 
implied effect on Axis 1 spending is largest with 
the “Agricultural RDP” Scenario 1. The spending 
patterns for Axes 2 and 3 follow similar patterns. 
Axis 2 dominates Pillar 2 spending in the region, 
accounting	for	approximately	60%	of	spending	in	
the base Scenario, with Axis 1 and 3 accounting 
approximately	20%	each.	In	the	Baseline	Scenario	
(and Scenarios 1-4), spending within Axis 3 is 
allocated to the measures using information on 
the structure on actual expenditure. 
5.3.2 Arkadia 
In order to define Pillar 1 flows for Arkadia, 
data on annual payments by type of intervention 
for the period 2006-2009 is first obtained from 
OPEKEPE, the Greek EAFRD Paying Authority. 
SFP	payments	in	Arkadia	are	treated	as	100%	
decoupled payments towards small and large 
farm households, and distributed according to 
the model base-year percentage shares of small 
and large farms respectively in total agricultural 
production. Decoupled and coupled payments in 
Arkadia for the period 2010-2020 are projected 
by elaborating the following decisions on the 
application of the CAP Health Check in Greece:
•	 Concerning	the	2009	reform	of	the	wine	sector	
regime and its application in Greece, the 
exclusion of very small (under 0.5 ha) and large 
(over 15 ha) farmers from the SFP entitlements, 
results in Ministry of Rural Development and 
Food	estimates	of	a	20%	decline	in	support,	in	
comparison to the 2009 level;
•	 Concerning	 the	 transitional	 coupled	
payments of the fruit and vegetables sector, 
30%	of	 the	envelope	 for	 tomatoes	 intended	
for processing until the end of 2010 and 
60%	of	the	envelope	for	citrus	fruits	intended	
for processing until the end of 2012 are 
maintained. From 2013 onwards, support 
for fruit and vegetables becomes fully 
decoupled.
•	 Concerning	 the	 application	 of	 Article	 68	
of Regulation 73/2009, national decisions 
(Common Ministerial Decision 262345/2010) 
specify the following special support 
measures: improvement of the quality of 
olive oil; improvement of the quality of 
durum wheat; compensatory support for 
mountain and Less Favoured Areas (LFA) 
beef production; compensatory support 
for mountain and LFA sheep and goat meat 
production; provision of new SFP entitlements 
to mountain and LFA farmers. In accordance 
to their specification (in the Common 
Ministerial Decisions), these support 
measures are treated as coupled payments.
•	 the	national	decision	to	exclude	beneficiaries	
receiving an annual SFP of less than 200 
EUR has started in 2010 and in the case of 
Arkadia; this leads (according to estimates of 
the local Union of Farm Cooperatives) to a 
2.5%	decrease	in	SFP	annual	funds.
In terms of the special support measures, 
funds specific to Arkadia are calculated through 
apportioning the annual budget (specified for 
years 2010-2012) of each measure by the share 
of Arkadia in national production (for olive oil, 
durum wheat, etc.). In the case of both coupled 
and decoupled support projections for 2013-
2020, these are made by extending 2012 spend. 
Finally, coupled support is allocated to the eight 
farm sub-sectors specified for Arkadia according 
to the base-year share of each sector in the study-
area value of commodity-specific production 
(e.g.	Small	Fieldcrop	farms	are	allocated	30%	of	
coupled support for fruit and vegetables, Large 
Fieldcrop	farms	12.2%,	etc.).
The above specification holds for the 
Baseline (Scenario 0) as well as for Scenarios 
1, 2, 5, 6 and 7. In the case of Scenario 3, both 
coupled and decoupled support is reduced by 
30%.	In	Scenario	4,	coupled	support	 is	 reduced	
by	15%;	official	decoupled	 support	data	on	 the	
activation of SFP entitlements area in Arkadia 
are used to calculate SFP spend per ha in the 
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area for the 2006-2009 period. Then, estimates 
of Velazquez (2008) and Thurston (2008) on a 
EU-wide flat rate of EUR 229 per hectare were 
utilised. These estimates suggest that, compared 
to 2009, the introduction of the flat rate would 
decrease	 the	 SFP	 per	 ha	 in	 Arkadia	 by	 70%.	
Scenario 4 projections of decoupled payments for 
2010-2020 were carried out through assuming 
that the number of hectares activated in 2010 
hold for every year of this period.
In the case of Pillar 2, annual spending for 
the study period is greatly influenced by the 
unprecedented delays that have occurred in the 
implementation of the Greek RD Programme for 
2007-2013. In fact, up to early 2010, the only 
2007-2013 RDP spending carried out in Arkadia 
(and Greece) has been associated with measures 
113 (Early retirement), 131 (Meeting standards 
based on Community legislation), 211 (Natural 
handicap payments to farmers in mountain 
areas), 214 (Agri-environment payments) and 
221 (First afforestation of agricultural land). 
Moreover, these payments are not specific to (the 
non-existent) public calls associated with the 
programming period 2007-2013, but concerned 
commitments of the 2000-2006 period. 
Hence, as a first step, data on actual 
2007-2009 spending in Arkadia on the above 
measures are provided by OPEKEPE. Next, actual 
expenditure per Pillar 2 measure in Arkadia 
for the period 2000-200614, planned national 
expenditure per measure for 2007-2013 and 
relevant estimates for Arkadia absorption for 
the current programming period, provided by 
officials at the Ministry of Rural Development 
and Food and the Agricultural Directorate of the 
Regional Administration of Peloponnisos, are all 
exploited in order to generate projected flows of 
expenditure per RDP measure (in terms of total 
cost, i.e. including private funds) for Arkadia for 
the period 2007-2013. 
14 In fact, the Arkadia percentage share in total national 
spend per measure.
In the case of Axis 3, a more detailed 
procedure is implemented in order to estimate 
measure-specific expenditure. First, detailed 
planned expenditure per measure is obtained 
for	Axis	 4	 –	 LEADER	 from	 the	 two	 LAGs	which	
are active in Arkadia (Parnonas and ANVOPE15). 
Second, official information from the two LAGs 
and the Ministry of Rural Development and Food 
is obtained in order to allocate Axis 3 measures 
spending to different types of action. This is 
considered as an important step, as different Axis 
3 actions per measure means (in the case of this 
modelling approach) that different sectors benefit 
from investment. 
The outcome of this procedure is the 
specification of 2007-2013 Pillar 2 expenditure 
for Arkadia. Modulation flows from Pillar 1 are 
also added to this expenditure (after increasing 
the Pillar 1 amounts by the national co-financing 
rate for Convergence Regions), added to the initial 
estimates specific to the National RDP funds, and 
allocated amongst measures according to the 
share of each one in the total Pillar 2 “budget” 
for Arkadia. The outcome of this procedure is 
presented in Table 17. The Table shows that Axis 
1	 represents	 53%	 of	 total	 Pillar	 2	 expenditure,	
Axis	2	around	27%,	and	Axis	3,	20%.
Popular measures in terms of expenditure 
include:	113	(17%	of	total	Pillar	2),	121	(12.5%),	
123	 (13.6%),	 125	 (7%),	 211/212	 (14.7%),	 214	
(6%),	 226	 (5.8%),	 313	 (7.8%)	 and	 321	 (5.4%).	
Axis	 4	 funds	 represent	 3.7%	 of	 total	 Pillar	 2	
spending, but in the case of Axis 3, their share is 
a	non-negligible	14.3%.
In terms of the modelling of each Pillar 2 
measure, the method described in Chapter 
4 was applied. In the case of Axis 1, the eight 
agricultural sub-sectors benefit from investment 
associated with measures 112, 121 and 
131/132, while the food and wood processing 
sectors benefit from measures 123a and 123b, 
15 This expenditure also included amounts specific to 
Measure 123.
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respectively. Early retirement payments are 
treated as transfers to farm households, while 
measures for infrastructure (125a and 125b) 
result in an increase of investment demand 
without adding to capital stock. In Axis 2, natural 
handicap (211/212) and agri-environmmental 
Table 17. Pillar 2 expenditure in Arkadia, 2007-2013 programming period (total cost, ml. EUR)
Measures  National RDP
Axis 4 - 
Parnonas 
LAG
Axis 4 - 
ANVOPE LAG
Total Cost
% share in 
total Pillar 
2
Total Pillar 2  99.71 1.62 2.16 103.49 100
Axis 1  54.11 0.26 0.63 54.99 53.1
112 Setting up of young farmers 3.01   3.01 2.9
113 Early retirement 17.50   17.50 16.9
121 Modernisation of agricultural holdings 12.90   12.90 12.5
123a Adding value to agricultural products 12.60 0.26 0.56 13.43 13.0
123b Adding value to forestry products 0.60  0.06 0.66 0.6
125 A
Infrastructure related 
to the development 
and adaptation of 
agriculture
6.70   6.70 6.5
125 B
Infrastructure related 
to the development and 
adaptation of forestry
0.50   0.50 0.5
131, 132
Meeting standards 
based on Community 
legislation / 
Participation of farmers 
in food quality schemes
0.30   0.30 0.3
Axis 2  28.26   28.26 27.3
211, 212
Natural handicap 
payments to farmers 
in mountain areas / 
Payments to farmers in 
areas with handicaps, 
other than mountain 
areas
15.26   15.26 14.7
payments (214) are treated as coupled payments. 
Forestry benefits from measure 221, while 
measure 226 results in an exogenous increase of 
investment demand. Finally, with the exception 
of measures associated with investment in 
public goods, the remaining Axis 3 measures 
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Table 17 (continued) 
Measures  
National 
RDP
Axis 4 - 
Parnonas LAG
Axis 4 - 
ANVOPE LAG
Total 
Cost
% share 
in total 
Pillar 2
214 Agri-environment payments 6.20   6.20 6.0
221 First afforestation of agricultural land 0.80   0.80 0.8
226
Restoring forestry 
potential and 
introducing prevention 
actions
6.00   6.00 5.8
Axis 3  17.34 1.36 1.54 20.24 19.6
311 Diversification into non-agricultural activities 1.53 0.38 0.28 2.18 2.1
312
Support for business 
creation and 
development
1.03 0.22 0.36 1.61 1.6
313 Encouragement of tourism activities 7.01 0.53 0.55 8.09 7.8
321
Basic services for the 
economy and rural 
population
5.30 0.10 0.17 5.57 5.4
322 Village renewal and development 1.71 0.06  1.77 1.7
323
Conservation and 
upgrading of the rural 
heritage
0.76 0.07 0.18 1.01 1.0
Source: OPEKEPE; Ministry of Rural Development and Food; ANVOPE SA; Parnonas SA.
result into an increase in capital stock for various 
sectors, including hotels & restaurants, trade, 
other manufacturing, etc. (Tables 18 and 19). It 
is worth noting that in the case of measures 321 
and 323, a proportion of spending is directed 
towards private firms offering recreational and 
cultural services.
Based on the above procedure, Table 
20 presents Pillar 1 and 2 average annual 
expenditure (in 2005 prices) for the Baseline and 
the other six Scenarios. As in the case of Aberdeen 
City	and	Aberdeenshire,	a	100%	absorption	rate	
of available funds is assumed in the simulation 
tests. As expected, the very low uptake of Pillar 
2 measures in period 2007-2009 impacts 
negatively on average expenditure. Also Pillar 2 
expenditure in Scenario 2 is lower than that in 
most other Scenarios due to the fact that actual 
2007-2009 spending were concentrated precisely 
on Axes 1 and 2 (set to zero in scenario 2), while 
the lower level of Pillar 2 spending observed in 
Scenario 3 is due to the lower modulation funds 
associated with this Scenario. Finally, unlike the 
Scottish case, the very small share of investment 
associated with public goods in terms of Arkadia 
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 311 312 313 321 322 323
R-Other Food Products 8.7% 42.9%
R-Wood & Wood Products 2.8%
R-Other Manufacturing 6.3% 22.3%
R-Trade 10.2% 32%
R-Hotels & Restaurants 74.8% 86.1%
R-Transport & Commun. 11.1%
R-Public 2.8% 94.2% 100% 79.3%
R-Other Sectors 5.8% 20.7%
Source: Authors’ calculations.
Table 19. Distribution of benefitting sectors from Axis 3 in Scenarios 5, 6 and 7, Arkadia (% shares)
 Scenario 5 Scenario 6 Scenario 7
R-Other Food Products 8.7% 7.1%
R-Wood & Wood Products 0.5%
R-Other Manufacturing 6.3% 3.7%
R-Trade 10.2% 5.3%
R-Hotels & Restaurants 74.8% 71.8%
R-Transport & Commun. 9.3%
R-Public 2.3% 91.8%
R-Other Sectors 8.2%
Source: Authors’ calculations.
Table 20. Pillar 1 and 2 intervention spending, Arkadia, 2006-2020 (average annual values, ml. EUR, 2005 
prices)
 BASELINE
Scenario 
1
Scenario 
2
Scenario 
3
Scenario 
4
Scenario 
5
Scenario 
6
Scenario 
7
Pillar 1 14.07 14.07 14.07 9.85 4.35 14.07 14.07 14.07
Coupled 
support
0.88 0.88 0.88 0.62 0.75 0.88 0.88 0.88
Decoupled 
support (SFP)
13.19 13.19 13.19 9.23 3.60 13.19 13.19 13.19
Pillar 2 12.49 12.49 11.12 12.30 16.73 12.49 12.49 12.49
Axis 1 6.60 8.04 0 6.50 8.85 6.60 6.60 6.60
Axis 2 3.72 4.45 0 3.66 4.87 3.72 3.72 3.72
Axis 3 2.18 0 11.12 2.14 3.00 2.18 2.18 2.18
311 0.23 0 1.20 0.23 0.32 2.18 0 0
312-313 1.04 0 5.33 1.02 1.44 0 2.18 0
321-322-323 0.90 0 4.59 0.88 1.24 0 0 2.18
Total Pillar 1 
and 2
26.57 26.57 25.20 22.15 21.08 26.57 26.57 26.57
Source: OPEKEPE; Ministry of Rural Development and Food; ANVOPE SA; Parnonas SA; Authors’ calculations.
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GDP has led to the assumption of zero population 
and tourism-expenditure growth rates for any of 
the above Scenarios.
5.3.3 Jihomoravsky kraj 
 
In contrast to previous study areas, Czech 
agriculture is dominated by large corporate 
farms with waged labour. Thus most direct 
payments are not directed to farming households 
but to farming businesses. The latest UZEI 
investigations16 indicate that SAPS (Single 
Area Payment Scheme) and NCDP (National 
Complementary Direct Payments) (Top-Ups) are 
actually directed toward the current accounts of 
businesses rather than being used for savings or 
dividends. In addition, agricultural wages seem 
to be determined more by the labour market 
rather than by subsidies flowing in agricultural 
firms (Spesna, 2010). In light of this and taking 
the assumption that corporate farm businesses 
affect the behaviour of individual farmers, we 
implemented Direct Payments as coupled to 
farm businesses (but decoupled of production of 
particular commodities). Similarly, Pillar 2 Axis 2 
funds are treated as coupled throughout. 
After some discussion with UZEI policy 
analysts we decided to keep a gradual increase 
of	 direct	 payments	 (reaching	 the	 100%	 level	 in	
2013) as it was stated in the accession agreement. 
The	 reason	 is	mainly	 that	 imputing	 100%	 level	
from 2007 would represent a too drastic shock 
for the sector and it would deprive us to see the 
effect of varying national policy with respect to 
Top-Ups. In addition, there would have been 
no reason to postpone implementation of 
modulation. Hundred percent direct payments 
would amount around €117 million in South 
Moravia (i.e. about €250 per hectare).
Total Pillar 2 payments are calculated using 
a combination of actual annual expenditure for 
the period 2005-2009 in South Moravia and 
16 Currently processed survey on land market, Thematic Task 
4225 for the Ministry of Agriculture.
total planned for 2007-2013 proportionally 
stated for the study region. It is assumed that 
the average spend in the 2007-2013 period is 
extended to 2020 (CZK 1400 millions or €57 
millions	 annually,	 i.e.	 30%	 of	 the	 total	 support	
to agriculture in South Moravia). The share of 
spending undertaken by measure is calculated 
using the proportions in each measure in actual 
spending provided by the Czech paying agency 
(SZIF17). 
The Czech Republic is exempt from the 
modulation until direct payments reach the 
modulation level, i.e. until 2011 for very large 
farms and 2012 for the remaining farms. The 
implementation of modulation in South Moravia 
takes into account farm structures. From the FSS18 
and based on Medonos and Jelinek (2008), we 
estimated the proportion of farms which will 
be exempt from modulation and the proportion 
of farms which will be subject to additional 
modulation	 (4%).	Thus	 33%	 of	 small	 farms	 are	
below	 the	 modulation	 threshold	 and	 30	 %	 of	
large farms are regarded as very large. The flows 
of funds from Pillar 1 and 2 are incorporated in 
the	 Baseline	 with	 10%	 national	 co-financing.	
The proportion of modulation funds attributed 
to each Axis is calculated using the base-
period proportion of Pillar 2 funds going to the 
concerned Axis. 
 
Axis 1 expenditure is assumed to add to 
capital investment in agriculture only, because 
the spending in forestry (Measure 122) is 
absolutely negligible in South Moravia. There is 
no precise information on Axis 3 expenditure to 
the SAM sectors as the Paying agency (SZIF) does 
not collect information identifying the destination 
of RDP spending by sector except bio-gas 
stations. However, based on the information 
derived from the titles of the project executed, 
several assumptions on benefitting SAM sectors 
for each Axis 3 measure are made (Table 21). 
17 Statni zemedelsky inetrvenci fons (the State Agricultural 
Intervention Fund)
18 Farm structural survey 2005, CZSO, www.czso.cz
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Pillar 2 funding is calculated using the 
proportion of RDP expenditure arising from 
public funds. As in the other case studies, Pillar 
2 expenditure includes private contributions. No 
specific assumption on capital ownership has 
been adopted (in contrast to the Scottish and 
Greek case studies).
With the exception of Scenarios 3 and 4, all 
other Scenarios in the South Moravia case study 
do not have a regional specific component but 
follow the common specification provided above. 
In Scenario 3, we assume a gradual increase of 
direct payments until they reach the 70 per cent 
level in year 2010. From that year we assume 
Table 21. Sectors benefitting from Axis 3 investment, Jihomoravsky kraj (% shares)
 311 312 313 321 322 323
R-energy 80% 50%
R-tourism 15% 20% 80%
R-services 5% 30% 20% 100% 100% 100%
Source: Authors’ calculations.
Table 22. Distribution of benefitting sectors from Axis 3 in Scenarios 5, 6, 7, Jihomoravsky kraj (% shares)
 Scenario 5 Scenario 6 Scenario 7
R-Energy 80% 27.3%
R-Tourism 15% 47.3%
R-Services 5% 25.5% 100%
Source: Authors’ calculations.
Table 23. Pillar 1 and 2 intervention spending, Jihomoravsky kraj, 2006-2020 (annual average values, ml 
EUR, 2005 prices)
 BASELINE
Scenario 
1
Scenario 
2
Scenario 
3
Scenario 
4
Scenario 
5
Scenario 
6
Scenario 
7
Pillar 1 114 114 114 79 81 114 114 114
Coupled 
support
114 114 114 79 81 114 114 114
Decoupled 
support (SFP)
Pillar 2 58 58 58 54 71 58 58 58
Axis 1 31 43 0 29 38 31 31 31
Axis 2 12 14 0 11 14 12 12 12
Axis 3 16 0 58 15 19 16 16 16
311 6 0 23 6 8 16 0 0
312-313 5 0 18 5 6 0 16 0
321-322-323 5 0 17 4 6 0 0 16
Total Pillar 1 
and 2
172 172 172 134 151 172 172 172
Source: Ministry of Agriculture; Authors’ calculations.
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that Top-Ups are no longer applicable. However 
the modulation is supposed to start as defined in 
the Baseline. In Scenario 4, the proposed DP flat 
rate is supposed to be implemented from 2010 
(no gradual increase) and also Pillar 2 funds are 
increased	by	45%	since	that	year.	
In Scenario 6, the proportions of beneficial 
sectors are calculated as a weighted average of 
the columns 312 and 313 of Table 21 with the 
weights given by the proposed budget in the 
national RDP. Finally, the distribution of Axis 3 
support to rural non-agricultural sectors in the 
last three Scenarios is given in Table 22. Also, as 
in	the	case	of	the	previous	study	regions,	a	100%	
absorption rate of available funds is assumed in 
the simulation tests. As in the case of Arkadia, the 
very small share of Pillar 2 investment in terms 
of study area GDP, does not allow any Scenario 
7 assumptions on increases in tourism demand 
and/or local population.
Table 23 summarises policy spending under 
each scenario and presents annual averages over 
the current and next programming period in 
million EUR. It is clear that Axis 3 is small, only 
a quarter of total Pillar 2 budget and half of the 
budget spent on Axis 1.
5.3.4 Guipúzcoa 
Pillar 1 expenditure data are extracted from 
the Fondo Espanol de Garantia Agraria (FEGA) 
website and calculated for the years 2008-2010. 
The data used relate to all CAP scheme payments, 
including the Single Farm Payment (SFP). In 
the Baseline Scenario, SFP are entirely treated 
as decoupled, i.e. as direct payments to farm 
households.
 
Information on RDP expenditure is gathered 
from the agricultural Spanish Ministry. Total Pillar 
2 payments are also calculated using actual 
annual expenditure in the Basque Country (NUTS 
2 region) for the period 2008-2010 provided 
by	 the	 FEGA	 website.	 The	 Guipúzcoa	 share	 in	
total spending is calculated on the proportion 
of this region’s farms within the Basque Country. 
It is assumed that the average spend in the 
2007-2013 period is extended to 2020 (and 
retrospectively used for 2006). LEADER spending 
across measures is included in the calculations 
using planned expenditure shares based on 
the Rural Development Program of the Basque 
Country extracted from the Spanish Ministry 
of Environment and Rural Affairs website. The 
public and private shares of spending undertaken 
by measure is calculated using the proportions of 
each measure in total planned spending provided 
by the Rural Development Program of the Basque 
Country. The proportion of modulation funds 
attributed to each Axis is calculated using the 
base-period proportion of Pillar 2 funds going 
to the concerned Axis. Regarding Pillar 2 Axis 
2 funds, natural handicap payments and non-
productive investments are treated as decoupled 
throughout, while agri-environment payments are 
treated as coupled.
While planned RDP expenditure was 196 
Million Euros over the RDP programming period 
(around 30 million per year), Table 24 shows that 
actual expenditure was considerably less with on 
average around 16 million EUR in total spend 
and 5 million euros of public spend per year over 
the	period	2008-2010,	with	67%	of	government	
spending	being	directed	towards	Axis	1,	27%	to	
Axis	2	and	6%	to	Axis	3.
Axis 1 expenditure is assumed to add to 
capital investment either in agriculture or forestry 
(Measure 122). These flows are allocated to 
various agricultural and forestry sectors on the 
basis of their shares in base-year capital. As we 
have no specific information related to allocating 
Axis 3 expenditure to the SAM sectors, a number 
of ultimately arbitrary assumptions were required. 
For each Axis 3 measure, we must assume which 
sectors might benefit. Broadly the assumptions 
made are consistent with the priority areas 
mentioned by the Spanish Ministry of Environment 
and Rural Affairs (2009). For example, Measure 
Axis 311 expenditure is assumed to benefit rural 
forestry, utilities and hostelry, 312 rural commerce, 
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other services and hostelry, and 313 rural hostelry 
(Table 25). It is assumed that spending in Measures 
321-341 is allocated to the rural construction, 
transport and communication and public sectors. 
The Pillar 2 funding which is added to foreign 
savings is calculated using the proportion of RDP 
expenditure arising from public funds. Finally, it 
Table 24. Pillar 2 Average expenditure in Guipuzcoa, 2008-2010 (Million Euros)
Measures Pillar 2 Public Contribution Total cost
111 Vocational training 0.009 0.011
112 Setting up young farmers 0.228 0.228
113 Early retirement 0.085 0.085
114 Use of advisory services 0.004 0.006
115 Setting up of farm management, farm relief and advisory services 0.013 0.013
121 Modernization of agricultural holdings 1.102 4.306
122 Improvement of the economic value of forests 0.456 0.983
123 Adding value to agricultural and forestry products 1.183 8.544
124 Co-operation for development of new products, processes and technologies 0.029 0.029
125
Infrastructure related to the development and adaptation of agriculture and 
forestry
0.113 0.439
132 Supporting farmers in food quality schemes 0.072 0.093
133 Supporting producer groups under food quality schemes 0.030 0.045
Total Axis 1 3.325 14.783
211 Natural handicap payments in mountain areas 0.794 0.794
212 Natural handicap payments in other than mountain areas 0.016 0.016
214 Agri-environment payments 0.378 0.408
221 First afforestation of agricultural land 0.002 0.003
225 Forest-environment payments 0.002 0.002
226 Restoring forestry potential and introducing prevention actions 0.136 0.136
227 Non-productive investments 0.012 0.012
Total Axis 2 1.340 1.371
311 Diversification into non-agricultural activities 0.040 0.200
312 Support for business creation and development 0.067 0.067
313 Encouragement of tourism activities 0.035 0.076
321 Basic services for the economy and rural population 0.087 0.214
322 Village renewal and development 0.000 0.000
323 Conservation and upgrading of the rural heritage 0.046 0.103
331 Training and information 0.000 0.000
Total Axis 3 0.276 0.659
Total Pillar 2 4.94 16.81
Axis 4 expenditure has been allocated across Axis 3 measures according to information found in the RDP for Pais Vasco. 
Source: Programa de Desarrollo Rural del Pais Vasco 2007-2013/Fondos Europeos Agrícolas Feaga Y Feader Informe Mensual De Pagos.
is assumed that Axis 1 investment increases the 
ownership of capital in agriculture for small and 
large farm households in proportion to the extra 
investment in large and small farms. Investment 
associated with Axis 3 also increases the 
ownership by rural and farm households of capital 
in the associated sectors.
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With the exception of Scenarios 4 and 7, all 
Scenarios	 in	 the	 Guipúzcoa	 case	 study	 do	 not	
have a region-specific component but follow the 
specification provided above. In Scenario 4, it is 
hypothesized that the introduction of the flat rate 
would	increase	the	SFP	per	ha	amount	in	Guipúzcoa	
by	29%19. Other Pillar 1 spending in the region is 
19 The	average	SFP	per	hectare	in	Guipúzcoa	and	the	EU	flat	
rate are respectively 177 and 229 Euros. 
small. In Scenario 6, the proportions of beneficial 
sectors are calculated as the weighted average of the 
columns 312 and 313 of Table 25 with the weights 
given by the proposed budget in the national RDP. 
Finally, the distribution of Axis 3 supports to rural 
non-agricultural sectors in the last three Scenarios is 
presented in Table 26.
Table 25. Sectors benefitting from Axis 3 investment, Guipúzcoa (% shares)
311 312 313 321 322 323 331
R-Forestry 10%
R-Fisheries
R-Manuf-Mining
R-Utilities 40%
R-Construction 30%
R-Commerce 20%
R-Hostelry 50% 50% 100%
R-Transp-Comm 30%
R-FinanceRealE
R-Public 40% 100%
R-Otherserv 30% 100% 100%
Source: Authors’ calculations.
Table 26. Distribution of benefitting sectors from Axis 3 in Scenarios 5, 6 and 7, Guipúzcoa (% shares)
Scenario 5 Scenario 6 Scenario 7
R-Forestry 10%
R-Fisheries
R-Manuf-Mining
R-Utilities 40%
R-Construction 20%
R-Commerce 9%
R-Hostelry 50% 77%
R-Transp-Comm 20%
R-FinanceRealE 0%
R-Public 27%
R-Otherservices 14% 33%
Source: Authors’ calculations.
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In Scenario 7 investment in public goods is 
difficult to capture adequately in the model. Here 
the short-run effects of the investment associated 
with extra investment-commodity demand only 
are captured. In addition, it might be assumed 
that such increase in public good and local 
amenity would increase in-migration or tourism. 
To capture such possible effects it is assumed 
that the growth in population and total available 
labour	 supply	 increases	 by	 0.1%	 per	 year	 and	
that	 there	 is	 a	 1%	 increase	 per	 year	 in	 real	
tourism expenditure. As in the Scottish case, with 
an integrated labour market, changes in labour 
supply in one area feed into the whole region and 
therefore the assumptions above are applied to 
the whole region. Clearly, such indirect exercises 
can only be said to provide indicative results 
as to the possible effects because the numbers 
chosen here are necessarily arbitrary20, despite 
being consistent with the approach. 
Table 27 illustrates the subsidy inflows 
used within the model across the Scenarios 
(where	 these	 differ).	 A	 100%	 absorption	 rate	
of available funds is assumed in the simulation 
tests. Overall Pillar 1 spending is only affected 
in Scenario 3 and 4. In Scenario 3 there is a 
slight effect on Pillar 2 as modulation funds 
20 There is no previous study from which to base these 
figures on. 
are reduced very marginally, while Scenario 4 
reflects the assumed increase in Pillar 2 funds. 
Axis 1 dominates Pillar 2 spending in the 
region,	 taking	 approximately	 68%	 of	 spending	
in the base Scenario, with Axis 2 and 3 taking 
approximately	26%	and	6%	respectively.	
5.3.5 Potenza 
Pillar 1 expenditure data for Potenza is 
provided by INEA Basilicata; expenditure data 
is available separately for decoupled (SFP) and 
coupled (Articles 68 and 69) payments. As in 
the case of Arkadia, SFP payments are treated 
as	 100%	 decoupled	 towards	 small	 and	 large	
farm households, and distributed according to 
the base-year percentage shares of small and 
large farms respectively in total agricultural 
production. Decoupled and coupled payments 
for the 2009-2020 period were projected 
by assuming that 2008 expenditure remains 
constant in nominal terms. 
This specification on Pillar 1 expenditure 
holds for the Baseline (Scenario 0) as well 
as for Scenarios 1, 2, 5, 6 and 7. In the case 
of Scenario 3, both coupled and decoupled 
support	 is	 reduced	 by	 30%.	 In	 Scenario	 4,	
coupled	 support	 is	 reduced	 by	 15%.	 Data	
on the activation of SFP entitlements area in 
Potenza is used to calculate SFP spend per ha 
Table 27. Pillar 1 and 2 intervention spending, Guipúzcoa, 2006-2020 (average annual values, ml. EUR, 
2005 prices)
BASELINE
Scenario 
1
Scenario 
2
Scenario 
3
Scenario 
4
Scenario 
5
Scenario 
6
Scenario 
7
Pillar 1 13.24 13.24 13.24 9.27 14.54 13.24 13.24 13.24
Decoupled 
support (SFP)
7.30 7.30 7.30 5.11 9.50 7.30 7.30 7.30
Coupled 
support
5.94 5.94 5.94 4.16 5.04 5.94 5.94 5.94
Pillar 2 5.56 5.56 5.56 5.36 7.96 5.56 5.56 5.56
Axis 1 3.78 4.01 - 3.64 5.41 3.78 3.78 3.78
Axis 2 1.47 1.56 - 1.42 2.10 1.47 1.47 1.47
Axis 3 0.31 - 5.56 0.30 0.45 0.31 0.31 0.31
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.Table 28. Pillar 2 expenditure in Potenza, 2007-2013 programming period (total cost, ml. EUR)
Measures, Pillar 2 Axis 4 Total cost
% share in 
Pillar 2
111  Vocational training 2.00 6.93 1.4%
112  Setting up young farmers 10.71 2.1%
113 Early retirement 0.11 0.0%
114  Use of advisory services 11.27 2.3%
121 Modernisation of agricultural holdings 3.01 65.28 13.1%
122 Improvement of the economic value of forests 12.05 2.4%
123a Adding value to agricultural products 31.27 6.3%
123b Adding value to forestry products 7.82 1.6%
124 Cooperation for the development of new products 8.48 1.7%
125 
Infrastructure related to the development and adaptation of 
agriculture and forestry
10.52 2.1%
132 Participation of farmers in food quality schemes 12.02 2.4%
133 Information and promotion activities 4.59 0.9%
Total Axis 1 5.01 181.05 36.2%
211 Natural handicap payments to farmers in mountain areas 10.69 2.1%
212
Payments to farmers in areas with handicaps, other than mountain 
areas
0.15 0.0%
214 Agri-environment payments 129.19 25.8%
216 Non-productive investments 1.25 1.89 0.4%
221 First afforestation of agricultural land 47.30 9.5%
223 First afforestation of non-agricultural land 1.50 0.3%
226 Restoring forestry potential and introducing prevention actions 37.94 7.6%
227 Non-productive investments (forestry) 1.25 2.75 0.6%
Total Axis 2 2.50 231.42 46.3%
311 Diversification into non-agricultural activities 10.50 52.48 10.5%
312 Support for business creation and development 0.88 4.40 0.9%
313 Encouragement of tourism activities 1.58 7.92 1.6%
321 Basic services for the economy and rural population 3.07 15.32 3.1%
323 Conservation and upgrading of the rural heritage 1.26 6.28 1.3%
331 Training and information 0.20 0.98 0.2%
Total Axis 3 17.49 87.39 17.5%
Total Pillar 2 25.00 499.86 100.0%
Source: INEA Basilicata; Regional Administration of Basilicata.
in the area for the 2006-2009 period. Then, 
estimates of Velazquez (2008) and Thurston 
(2008) on a EU-wide flat rate of EUR 229 per 
hectare were utilized. These estimates suggest 
that, compared to 2009, the introduction of 
the flat rate would increase the SFP per ha in 
Potenza	 by	 approximately	 23%.	 Scenario	 4	
projections of decoupled payments for 2010-
2020 are carried out through assuming that the 
number of hectares activated in 2008 hold for 
every year of this period.
As in the Greek study region, Pillar 2 annual 
spending has been influenced by a delay in the 
implementation of the Basilicata RD Programme 
for 2007-2013. In fact, up to early 2010, the only 
RDP spending realized in Basilicata (and hence, 
Potenza) is associated with measures 113 (Early 
86
5 
A
pp
lic
at
io
n
retirement), 211/212 (Natural handicap payments 
to farmers in mountain and other less-favoured 
areas), 214 (Agri-environment payments) and 221 
(First afforestation of agricultural land). 
Hence, as a first step, data on actual 2007-
2009 spending on the above measures are 
provided by INEA. Next, planned expenditure per 
measure for 2007-2013 and relevant estimates for 
Potenza absorption for the current programming 
period, provided by the Regional Administration 
of Basilicata and INEA Basilicata (which is 
responsible for monitoring the progress of the 
regional RDP), are utilised in order to generate 
projected flows of expenditure per RDP measure 
(in terms of total cost, i.e. including private funds) 
for Potenza for the period 2007-2013. In the case 
of Axis 4, detailed data was available on planned 
expenditure (i.e. total cost) per measure. The 
outcome of this procedure was the specification 
of 2007-2013 Pillar 2 expenditure for Potenza. 
Modulation flows from Pillar 1 were also added 
to this expenditure and allocated amongst 
measures according to the share of each one in 
the total Pillar 2 “budget” for Potenza.
Table	28	shows	that	Axis	1	represents	36.2%	
of	 total	Pillar	2	expenditure,	Axis	2	46.3%,	and	
Axis	 3,	 17.5%.	Dominant	measures	 in	 terms	 of	
expenditure	 include	 214	 (25.8%	 of	 total	 Pillar	
2	 spending),	 121	 (13.1%),	 311	 (10.5%),	 221	
(9.5%),	123a	(6.3%)	and	226	(6.3%).	Axis	4	funds	
represent	5%	of	total	Pillar	2	spending,	but	in	the	
case	of	Axis	3,	their	share	is	20%.
Table 29. Sectors benefitting from Axis 3 investment, Potenza (% shares)
 311 312 313 321 323
R-Food Processing and Tobacco 20% 20%
R-Other Manufacturing 10% 35%
R-Electricity, Gas and Water 30%
R-Wholesale and retail trade 15%
R-Hotels and restaurants 40% 30% 40%
R-Transport, post and 
communications
30%
R-Public 100% 100%
R-Other sectors 30%
Source: Authors’ calculations.
Table 30. Distribution of benefitting sectors from Axis 3 in Scenarios 5, 6 and 7, Potenza (% shares)
 Scenario 5 Scenario 6 Scenario 7
R-Food Processing and Tobacco 20% 7.1%
R-Other Manufacturing 10% 12.5%
R-Electricity, Gas and Water 30%
R-Wholesale and retail trade 5.4%
R-Hotels and restaurants 40% 36.4%
R-Transport, post and communications 19.3%
R-Public 100%
R-Other sectors 19.2%
Source: Authors’ calculations.
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With respect to the modelling of policy 
shocks, in Axis 1, the six agricultural sub-sectors 
benefit from investment associated with measures 
111, 112, 121, 132 and 133, while the food 
processing and other manufacturing (which 
includes wood processing) benefit from measures 
123a, 123b and 124. Early retirement payments 
are treated as transfers to farm households, while 
forestry benefits from investment specific to 
measure 122. Measure 125 (forestry infrastructure) 
results in an increase of investment-commodity 
demand without adding to capital stock, while 
measure 114 benefits forestry and the agricultural 
sub-sectors. In Axis 2, natural handicap (211/212) 
and agri-environmmental payments (214) are 
treated as coupled payments, and forestry 
benefits from measure 223, while measures 
226 and 227 result in an exogenous increase in 
investment demand. Also, the six agricultural 
sub-sectors benefit from measures 216 and 221. 
With the exception of measures 321 and 323, 
Axis 3 measures result in an increase in capital 
stock for various sectors, including agriculture, 
hotels & restaurants, energy, food processing, 
trade, other manufacturing, etc. (Tables 29 and 
30). Finally, forestry and the six agricultural sub-
sectors benefit from measure 331.
 
Based on the above procedure, Table 
31 presents Pillar 1 and 2 average annual 
expenditure (in 2005 prices), for the Baseline 
and the six Scenarios. In contrast to other study 
areas, coupled Pillar 1 support is considerably 
higher than decoupled support. As in the case 
of	 other	 study	 areas,	 a	 100%	 absorption	 rate	
of available funds is assumed in the simulation 
tests. Pillar 2 expenditure in Scenario 2 is 
lower than that in most other Scenarios due to 
the fact that actual 2007-2009 spending were 
concentrated precisely on Axes 1 and 2 (set to 
zero in scenario 2), while the lower level of Pillar 
2 spending observed in Scenario 3 is due to the 
lower modulation funds associated with this 
Scenario. As in the Arkadia model, the very low 
investment associated with measures 321 and 
323 led to the assumption of zero population 
and tourism expenditure growth rates for any of 
the above Scenarios.
 
Table 31. Pillar 1 and 2 intervention spending, Potenza, 2006-2020 (average annual values, ml. EUR, 2005 
prices)
 BASELINE
Scenario 
1
Scenario 
2
Scenario 
3
Scenario 
4
Scenario 
5
Scenario 
6
Scenario 
7
Pillar 1 115.68 115.68 115.68 80.97 117.73 115.68 115.68 115.68
Coupled 
support
65.00 65.00 65.00 45.50 55.24 65.00 65.00 65.00
Decoupled 
support (SFP)
50.68 50.68 50.68 35.47 62.49 50.68 50.68 50.68
Pillar 2 54.02 54.02 49.32 52.85 75.28 54.02 54.02 54.02
Axis 1 20.73 25.03 0 20.30 29.71 20.73 20.73 20.73
Axis 2 23.41 28.99 0 22.84 31.37 23.41 23.41 23.41
Axis 3 9.88 0 49.32 9.71 14.19 9.88 9.88 9.88
311 5.94 0 29.62 5.83 8.52 9.88 0 0
312-313 1.40 0 6.95 1.37 2.00 0 9.88 0
321-323 2.43 0 12.19 2.40 3.51 0 0 9.88
331 0.11 0 0.55 0.11 0.16 0 0 0
Total Pillar 1 
and 2
169.70 169.70 165.00 133.82 193.01 169.70 169.70 169.70
Source: INEA Basilicata; Regional Administration of Basilicata; Authors’ calculations.
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5.3.6 Rheintal-Bodenseegebiet 
In	 Austria,	 37%	 of	 the	 funds	 addressed	 to	
agriculture and rural development are allocated to 
Pillar 1 of the CAP (basically single farm and area 
payments, animal and product premiums) and 
63%	to	Pillar	2.	The	subsidies	and	compensatory	
payments are financed by the EU (approximately 
by	 59%),	 by	 the	 Federal	 Government	 (approx.	
19%)	 and	 the	 Provinces	 (approx.	 22%)	 (Grüner	
Bericht, 2008). 
In Vorarlberg (the Federal State of which the 
study region is part), however, the ratio between 
Pillars is substantially different; Pillar 2 support 
is four times higher than Pillar 1 (Table 32). Also, 
the	share	of	co-financing	is	much	higher,	62%	of	
which	20%	is	provided	by	the	Federal	government	
and	42%	by	the	government	of	Vorarlberg	(Grüner	
Bericht Vorarlberg, 2010). The total amount of 
Pillar 1 funds in Vorarlberg was 4.5 mil. EUR in 
2005 and 4.4 mil. EUR in 2006. Since 2007, 
funds have doubled due to the implementation of 
decoupling. Direct Payments are considered to be 
100%	 coupled	 for	 two	 reasons:	 first,	 there	 is	 no	
specific agricultural household21 in the RBG SAM; 
and second, as Pillar 1 funds are rather small, it 
is considered better to keep them aggregated in 
order not to lose effects.
The total RDP budget increased from 35 
mil. EUR in 2005, to 41.5 mil. EUR in 2009 in 
Vorarlberg, and about two thirds of this budget go 
to	Rheintal-Bodenseegebiet.	 In	Vorarlberg,	85	%	
of RDP resources are directed to Axis 2 through 
two measures ´Compensatory allowance for 
less-favoured areas´ and the Agri-environmental 
Programme	 (ÖPUL).	 Axis	 1	 accounts	 for	 13%	
on	average	and	only	2%	on	average	 is	spent	on	
Axis 3 measures. In Rheintal-Bodenseegebiet, the 
situation is better is term of the Axis 3 budget; 
around	 6%	 RDP	 resources	 are	 allocated	 on	
Axis 3 measures. Again, Axis 2 has the strongest 
position,	 with	 almost	 82%	 of	 the	 RDP	 budget	
21 Reasons are given in Roberts et al. (2010).
(Grüner	 Bericht	 Österreich,	 2006	 –	 2010).	Axis	
2 payments are considered to be coupled with 
agricultural production.
The farm structure, which is dominated by 
rather small farms, is also reflected in the level 
of	 modulation	 funds	 (2.2%	 of	 the	 total	 Pillar	 1	
envelope for Vorarlberg in 2009). Comparing 
this to the basic modulation level for that year, 
i.e.	 7%,	 shows	 that	 two	 thirds	 of	 payments	 are	
actually exempted from modulation. The flows 
of funds from Pillar 1 to Pillar 2 are incorporated 
in	 the	Baseline	with	10%	national	co-financing.	
The proportion of modulation funds attributed 
to each Axis is calculated using the base-
period proportion of Pillar 2 funds going to the 
concerned Axis. 
Axis 1 expenditure is assumed to add to 
capital investment in primary production (the 
aggregate sectors of agriculture, forestry and 
fishery in rural and urban areas). There is no 
precise information on Axis 3 expenditure to the 
SAM sectors. However, Austrian Green Reports 
(Grüne	Bericht	Österreich,	2006-2010)	provide	a	
good basis for the destination of RDP spending 
by sector. The assumed disaggregation of sectors 
benefiting from Axis 3 is presented in Table 33.
 
Pillar 2 funding added to foreign savings 
is calculated using the proportion of RDP 
expenditure arising from public funds. No 
specific assumption on capital ownership was 
adopted (in contrast to Scottish case study). 
All Scenarios in the Rheintal-Bodenseegebiet 
case follow the common specification provided 
above. In Scenario 4, the proposed DP flat rate is 
supposed to be implemented from 2007 and also 
Pillar	 2	 funds	 are	 increased	 by	 45%	 since	 that	
year. In Scenario 6, the proportions of beneficial 
sectors are calculated as weighted average of 
the columns 312 and 313 of Table 33 with the 
weights given by the proposed budget in the 
national RDP. Finally, the distribution of Axis 3 
supports to rural non-agricultural sectors in the 
last three Scenarios is given in Table 34. 
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.Table 32: CAP spending in Vorarlberg 2005-2009 (ml EUR)
 2005* 2006* 2007 2008 2009
Pillar 1 4.45 4.36 8.94 8.95 9.27
Axis 1 2.99 4.35 1.74 6.58 4.97
Axis 2 30.85 30.23 29.77 30.93 31.90
311 0.12 0.24 0.13 0.32 0.35
312 0.10 0.21 0.13 0.20 0.35
313 0.08 0.16 0.00 0.24 0.27
321,322, 323 0.83 1.72 1.50 2.38 1.77
Axis 4 0.00 0.22 1.93
Total RDP 34.96 36.91 33.27 40.86 41.54
*OP and HRDP spending reshuffled in axes. 
Source: Grüner Bericht, 2007; 2009.
Table 33. Sectors benefitting from Axis 3 investment, RBG (% shares)
 311 312 313 321 322 323
rR-nergy 36%
R-tourism 30% 20% 100%
R-services 34% 80% 0% 100% 100% 100%
Source: Authors’ calculations.
Table 34. Distribution of benefitting sectors from Axis 3 in Scenarios 5, 6, 7, RBG (% shares)
 S5A311 S6A312313 S7A321322
R-energy 36% 0% 0%
R-tourism 30% 54.4% 0%
R-services 34% 45.6% 100%
Source: Authors’ calculations.
As	 in	 the	 other	 case	 studies,	 a	 100%	
absorption rate of available funds is assumed 
in the simulation tests. In all Scenarios, the 
national co-financing rate of EAFRD resources 
is	 assumed	 to	 be	 60%	 (except	 for	modulation	
funds). Policy spending under each Scenario 
are summarised in Table 35. In this Table, 
annual averages over the current and next 
programming period in million EUR are 
presented. 
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values, ml EUR, 2005 prices)
 BASELINE
Scenario 
1
Scenario 
2
Scenario 
3
Scenario 
4
Scenario 5
Scenario 
6
Scenario 
7
Pillar 1 6.26 6.26 6.26 4.37 5.32 6.26 6.26 6.26
Coupled 
support
6.26 6.26 6.26 4.37 5.32 6.26 6.26 6.26
Decoupled 
support 
(SFP)
Pillar 2 25.47 25.47 25.47 25.43 37.09 25.47 25.47 25.47
Axis 1 2.83 4.24 0.00 2.82 4.16 2.83 2.83 2.83
Axis 2 20.77 21.24 0.00 20.73 30.09 20.77 20.77 20.77
Axis 3 1.87 0.00 25.47 1.87 2.84 1.87 1.87 1.87
311 0.07 0.00 1.02 0.07 0.11 1.87 0.00 0.00
312-313 0.40 0.00 5.47 0.39 0.59 0.00 1.87 0.00
321-323 1.40 0.00 18.99 1.40 2.14 0.00 0.00 1.87
Total 
Pillar 1 
and 2
31.73 31.73 31.73 29.80 42.41 31.73 31.73 31.73
Source: Grüner Bericht; authors‘ calculations.
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6 Impact Analysis
As discussed in Chapter 4, it has to be 
recognised that any effects arising from RDP 
policies are likely to be rather small, even 
when the economy under analysis is small. This 
arises from the relative lack of importance of 
the agricultural sector and farm households in 
many EU rural areas (Shucksmith et al., 2005) 
and the small magnitude of Pillar 2 expenditures 
relative to other more general national and EU 
policies affecting rural areas (Hill and Blandford, 
2008). Moreover, for most regions, impact 
analysis estimates have been checked with local 
stakeholders and policy makers in a retrospective 
manner. Finally, sensitivity analyses have been 
implemented for all case studies and can be 
found in Appendix 3. 
6.1 Aberdeen City and Aberdeenshire 
The main focus of the discussion here will be 
Table 36 which provides the average difference 
between values in specific simulation Scenarios 
and the Baseline reported as a percentage for the 
period 2006-2020. 
Scenario 1
The redistribution of Axis 3 funds towards 
Axes 1 and 2 is expected to lead to several 
impacts. First, the removal of Axis 3 will 
negatively impact on non-agricultural rural GDP 
with capital stocks reduced in affected sectors, 
e.g. tourism and energy. This Scenario may also 
decrease output levels in all these sectors, leading 
to a GDP decrease in the secondary (energy), 
tertiary (tourism) and in the Other Primary 
(Forestry) sectors. 
Depending on the linkages to labour supply, 
this may put downward pressure on wages, 
particularly for unskilled workers if the impact 
on the tourist industries is significant. This type of 
effect may also spill-over into the urban part of 
the regions. On the other hand, increased funds 
in Axes 1 and 2 will increase agricultural output 
via both the coupled nature of the payments and 
increases in agricultural capital stock. This may 
lead to a decline in regional agricultural prices 
leading to positive impacts on downstream 
industries and agricultural exports as well as for 
farmers’ income.
From Table 36, we can see that the overall 
impact of the transfer of the Axis 3 funds to 
Axes 1 and 2 has as expected very marginal 
effects on regional GDP both in the urban 
area	 (0.15%)	 and	 in	 the	 rural	 area	 (-0.40%).	
Although there is a loss in GDP driven by 
decreases in the forestry and energy affecting 
the Other Primary sector, this is counteracted 
by changes in non-primary sectors, e.g. oil. The 
overall loss in rural GDP is driven primarily 
by	 decreases	 in	 Rural	 tertiary	 (-0.61%)	 and	
secondary	(-0.20%)	sectors.	Within	the	tertiary	
sector,	 the	decrease	 in	Tourism	(-1.47%)	 is	 the	
most significant. Also as expected, GDP in 
Agriculture significantly increases in particular 
for Cereals, Livestock and Other Agriculture 
production	 by	 3.42%,	 2.60%	 and	 1.09%,	
respectively. Overall, total GDP in the region 
is negatively affected, but the loss in the GDP 
remains	extremely	small	(-0.04%).
Although, in this Scenario the regional 
levels of wages are minimally affected by 
the changes discussed above, employment 
increases in the urban area. The increases in 
agricultural output lead, as expected, to a fall in 
regional agricultural prices and a small increase 
in	 primary	 exports	 (0.12%).	 There	 is	 a	 small	
positive impact on the food processing sectors 
which benefit from both the fall in wages and 
agricultural output prices.
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Despite the fact there is an increase in 
agricultural output, the impact on revenue for 
agricultural households is partly mitigated due 
to the combination of reduced agricultural 
prices and reduced factor income flows from 
non-agricultural activities associated with Axis 3 
investment. Other households are worse off on 
average because of the decline in wages, which 
is the most important component of other non-
agricultural household incomes.
Scenario 2
In part, Scenario 2 mirrors Scenario 1, except 
that non-agricultural rural industries are favoured 
over agriculture. However, the exact structure of 
results may differ as the complete removal of Axis 
2 payments also reduces the degree of coupling 
in the model. Hence the negative effects on 
agriculture may be larger in this Scenario than 
the positives ones found in Scenario 1. 
The overall impacts on GDP are positive 
but	 small	 (+0.12%)	with	 a	decline	 in	 the	urban	
area	 (-0.53%)	 and	 a	 more	 substantial	 increase	
in	 the	rural	area	 (1.35%).	 In	 this	case,	 the	small	
increase in rural GDP arises from the increases 
in	 the	 tertiary	 (2.06%)	 and	 secondary	 sectors	
(0.8%).	GDP	in	agriculture	sharply	declines	with	
decreases	in	Cereals	(-13.3%),	Livestock	(-8.07%)	
and	Other	Agriculture	(-7.8%).	
There is an increase in wages for unskilled 
workers driven by the increase in GDP in tourism 
sectors	 (5.03%).	 This	 leads	 to	 a	 decline	 in	
employment elsewhere in the regional economy, 
with only employment increasing in urban 
primary and rural secondary sectors where the 
increased labour demand effect dominates the 
wage price effect. 
The decline in agricultural output leads to an 
increase in primary prices, a decline in agricultural 
exports, and a relatively significant decline in 
the	 food	 processing	 industries	 (-3.2%).	 There	 is	
a large increase in forestry production although 
this simply reflects the relatively high level of 
investment in this sector induced by the switch in 
funds given the base capital stock in this sector.
Although agriculture output falls in this 
Scenario, agricultural household income 
increases, which implies that the extra factor 
income from diversification in non-agricultural 
sectors compensates for the loss in agricultural 
factor income. Income for other household types 
is also negatively affected. 
Scenario 3
In theory, the decrease in Pillar 1 payments 
impact on the level of SFP and should therefore 
negatively affect farm income. Given that a small 
degree of coupling remains in Pillar 1 subsidies, 
there should also be a small negative impact on 
output in the agricultural sector. 
As Pillar 1 funds are reduced the fall in 
modulation funds mean lower fund levels in all 
Axes, decreasing all activities linked to Axes 1, 2 
and 3, i.e. decreasing investment in agricultural 
and rural non-agricultural sectors. However, 
given the extent of modulation funds it is likely 
that these effects would be relatively small. 
Looking at Table 36, there is no real 
effect on the total GDP, with only very small 
effects in the urban and rural areas. Yet, the 
reduction in Pillar 1 expenditure decreases the 
returns to agriculture at the margin and some 
activities will then benefit from the decrease 
in Pillar 1 payments. This means that other 
uses of land will become more attractive and 
that sectors such as Forestry will use more 
resources. However, the overall effect is small 
as the coupling effect of the policies leads to a 
decrease	 in	 the	 GDP	 in	Agriculture	 (-1.97%),	
which is evenly spread in the cereals and 
livestock sectors. 
There is a small wage effect that has mixed 
effects: a positive impact on skilled wages and 
a negative impact on unskilled wages(although 
in absolute terms the magnitude of this latter 
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.Table 36. Average impacts over years 2006-2020, Aberdeen City and Aberdeenshire (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total (Urban+Rural) -0.04 0.12 -0.01 0.01 0.02 0.00 0.51
Total rural -0.40 1.35 -0.09 0.16 0.02 0.00 0.07
Total urban 0.15 -0.53 0.03 -0.07 0.02 0.00 0.75
Agriculture 2.51 -10.19 -1.97 2.74 -0.36 0.24 0.63
Other Primary -0.16 0.48 0.27 -0.24 0.08 -0.11 0.64
Rural secondary -0.20 0.80 -0.05 0.12 0.39 -0.10 0.33
Rural tertiary -0.61 2.06 -0.04 0.10 -0.22 0.09 -0.08
Urban secondary 0.04 -0.11 0.01 -0.01 -0.04 -0.06 0.66
Urban tertiary 0.20 -0.68 0.00 -0.05 0.05 0.01 0.76
Employment
Urban skilled
Primary -0.41 1.34 -0.06 0.13 -0.13 -0.05 0.22
Secondary -0.03 0.13 0.01 0.04 -0.06 -0.06 0.74
Tertiary 0.26 -0.88 -0.02 -0.04 0.11 0.04 0.96
Rural skilled
Primary 3.29 -10.13 -2.52 3.84 -0.30 0.22 0.66
Secondary -0.14 0.41 0.30 -0.25 0.01 -0.07 0.75
Tertiary -0.02 0.09 -0.07 0.17 0.05 -0.05 0.63
Urban unskilled
Primary -0.62 1.93 -0.06 0.16 0.07 0.44 0.01
Secondary 0.03 -0.09 0.02 0.02 -0.05 -0.08 0.65
Tertiary 0.42 -1.32 0.00 -0.08 -0.02 -0.28 1.15
Rural unskilled
Primary 3.30 -10.15 -2.52 3.83 -0.30 0.22 0.63
Secondary -0.15 0.44 0.32 -0.27 0.05 -0.11 0.58
Tertiary 0.04 -0.16 -0.09 0.18 0.08 -0.08 0.52
Total Rural -0.45 1.45 -0.06 0.13 -0.05 0.12 0.14
Total Urban 0.22 -0.72 0.03 -0.07 0.03 -0.06 0.91
Household income
U-Households 0.07 -0.13 -0.01 0.00 0.00 0.01 0.53
R-Households 0.03 -0.06 -0.01 0.00 0.01 0.20 0.46
F-SmallHouseholds -1.01 0.24 -8.52 4.17 1.13 -1.87 -1.77
F-Largehouseholds -3.83 3.48 -10.84 5.37 2.93 -4.80 -4.56
Source: Authors’ calculations
effect is close to zero). The reduction in 
agricultural output appears to reduce demand 
for rural labour and employment in the 
primary sectors. As expected, farm household 
incomes decline, with other household types 
barely affected. 
Scenario 4
This Scenario in the Scottish context 
implies an increase in Single Farm Payments, 
while other coupled payments are relatively 
small, plus increases in Pillar 2 funds. Hence, 
given the previous Scenarios, it would be 
expected that agricultural and other rural 
outputs should increase, and there may be an 
increased demand for particularly unskilled 
labour, which may have negative spill-over 
effects on the urban region. 
Results indicate -as expected- a small 
positive effect on GDP in the rural area although 
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there is a slight decrease in urban GDP. The rise in 
rural GDP is due to the expansion in agriculture 
(2.74%)	 and	 to	 a	 (much)	 lesser	 extent	 to	 the	
tertiary	(0.10	%)	and	secondary	(0.12%)	sectors.	
The increased agricultural output leads to 
increased exports of primary products (as do 
those of other products). There is an increase in 
farm household incomes as they gain both from 
increased factor income for agricultural capital 
and from diversification into other rural sectors 
via the increase in Axis 3 spending.
Scenarios 5 and 6
Within the Aberdeen and Aberdeenshire 
model, channelling all Axis 3 to either 311 or 
312 and 313 implies all extra investments are 
either	 made	 within	 forestry	 (10%),	 rural	 energy	
(40%)	or	rural	hotels	(50%),	while	in	Scenario	6	
investment is primary undertaken in rural hotels 
(78%),	with	the	remainder	in	rural	energy.	
Table 36 (continued). Average impacts over years 2006-2020, Aberdeen City and Aberdeenshire (%)
 
Scenario 
1
Scenario 
2
Scenario 
3
Scenario 
4
Scenario 
5
Scenario 
6
Scenario 
7
Wages
F-SkilledLabour -0.03 0.04 0.01 -0.01 0.04 0.09 -0.29
F-UnskilledLabour -0.06 0.13 -0.02 0.02 0.03 0.10 -0.13
Producer prices
Tprimary -0.09 0.33 0.02 -0.02 0.00 0.09 -0.11
Tsecondary -0.07 0.22 0.01 0.01 0.00 0.08 -0.11
Ttertiary -0.01 -0.01 -0.01 0.02 0.04 0.07 -0.03
Exports
Total -0.04 0.12 0.03 -0.01 0.07 -0.03 0.53
Primary 0.12 -0.53 0.08 -0.01 -0.06 -0.03 0.70
Secondary -0.21 0.85 0.01 0.00 0.36 -0.12 0.39
Tertiary -0.06 0.17 0.00 -0.01 -0.03 0.03 0.47
Domestic production
Total -0.04 0.11 0.00 0.02 0.05 -0.02 0.52
Tprimary 0.08 -0.46 0.10 0.00 0.01 -0.06 0.67
Tsecondary -0.11 0.44 -0.05 0.10 0.27 -0.09 0.43
Ttertiary -0.04 0.12 -0.01 -0.01 -0.03 0.02 0.51
Cereals 3.42 -13.30 -2.53 3.66 -0.38 0.26 0.55
Livestock 2.60 -8.07 -2.25 3.18 -0.23 0.12 0.75
OtherAgriculture 1.09 -7.80 -0.48 0.68 -0.43 0.27 0.62
Forestry -6.27 18.25 0.91 -0.86 7.21 -5.36 -5.17
Fish 0.10 -0.40 0.01 -0.06 -0.03 -0.01 0.48
FoodProcessing 0.79 -3.20 -0.62 0.83 -0.15 0.02 0.74
Tourism -1.47 5.03 -0.18 0.30 0.46 1.77 -0.08
Source: Authors’ calculations.
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As expected this means the increase in 
Tourism output is strongest in Scenario 622, while 
forestry (and the primary sector as a whole) is 
positively affected in Scenario 5, but declining 
in Scenario 6. Following the larger increase in 
Tourism in Scenario 6, the positive impact on 
wages (in particular, unskilled wages) is larger in 
Scenario 6. These relative impacts may explain 
why a different pattern of positive and negative 
effects emerges across Scenarios in other sectors, 
e.g. agriculture. 
Scenario 7
As discussed above, in this Scenario only the 
short run effects of the investment associated 
Table 37. 2020 impacts, Aberdeen City and Aberdeenshire (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total (Urban+Rural) -0.05 0.14 -0.01 0.00 0.03 -0.01 1.03
Total rural -0.55 1.81 -0.08 0.17 0.04 0.01 0.42
Total urban 0.22 -0.74 0.03 -0.09 0.02 -0.01 1.35
Agriculture 2.39 -10.34 -1.80 2.57 -0.30 0.27 1.04
Other Primary -0.16 0.41 0.23 -0.22 0.00 -0.10 1.36
Rural secondary -0.31 1.20 -0.05 0.12 0.58 -0.16 0.74
Rural tertiary -0.80 2.61 -0.04 0.12 -0.28 0.13 0.21
Urban secondary 0.07 -0.23 0.01 -0.02 -0.05 -0.09 1.26
Urban tertiary 0.28 -0.95 0.01 -0.09 0.06 0.00 1.35
Employment
Urban skilled
Primary -0.57 1.78 -0.06 0.15 -0.18 -0.05 0.73
Secondary -0.01 0.07 0.00 0.04 -0.07 -0.09 1.50
Tertiary 0.36 -1.15 -0.01 -0.06 0.15 0.04 1.75
Rural skilled
Primary 3.16 -9.85 -2.27 3.65 -0.25 0.25 1.15
Secondary -0.15 0.41 0.24 -0.22 -0.05 -0.06 1.56
Tertiary -0.05 0.19 -0.08 0.17 0.10 -0.09 1.31
Urban unskilled
Primary -0.86 2.55 -0.07 0.20 0.10 0.61 0.41
Secondary 0.06 -0.17 0.01 0.02 -0.06 -0.11 1.30
Tertiary 0.58 -1.75 0.01 -0.11 -0.04 -0.39 2.04
Rural unskilled
Primary 3.17 -9.87 -2.27 3.64 -0.24 0.25 1.09
Secondary -0.16 0.40 0.26 -0.24 -0.01 -0.10 1.26
Tertiary 0.01 -0.05 -0.09 0.18 0.14 -0.11 1.09
Total Rural -0.67 2.06 -0.07 0.17 -0.08 0.19 0.61
Total Urban 0.33 -1.02 0.03 -0.08 0.04 -0.09 1.78
Household income
U-Households 0.13 -0.20 0.00 -0.03 -0.02 0.00 1.04
R-Households 0.06 -0.09 0.00 -0.02 0.00 0.31 0.92
F-SmallHouseholds -2.54 1.55 -7.47 4.09 1.97 -3.28 -3.01
F-Largehouseholds -7.46 6.37 -9.01 5.26 5.17 -8.21 -7.73
22 Although in Scenario 6 benefits are directed toward rural 
households, this does not have significant impact on their 
income levels. However, there are some second-order 
effects which seem to affect agricultural incomes. 
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with extra investment commodity demand are 
modelled with the impact of the investments 
being assumed to increase the attractiveness 
of the region for tourism and inward 
migration. Hence, it is assumed that the growth 
in population and total available labour supply 
increases	by	0.1%	per	year	with	increases	in	real	
tourism	expenditure	of	1%	per	year.	
The	overall	effect	on	regional	GDP	(0.51%)	
is greater in this Scenario than any of the previous 
cases. The urban part of the region (which also 
“benefits” from this Scenario) records a higher 
GDP effect compared to the rural area. These 
effects would appear to be driven mostly by 
the increase in labour supply23 and households 
(therefore by the Scenario assumptions described 
above), with wages falling and employment 
overall increasing. Labour availability in the 
economy increases in the majority of sectors 
23 There is also an increase in labour demand due to an 
increase in infrastructure projects. Nevertheless, the 
increase in labour supply is relatively higher. 
Table 37 (continued): 2020 impacts, Aberdeen City and Aberdeenshire (%)
 
Scenario 
1
Scenario 
2
Scenario 
3
Scenario 
4
Scenario 
5
Scenario 
6
Scenario 
7
Wages
F-SkilledLabour -0.03 0.01 0.01 -0.02 0.04 0.12 -0.58
F-UnskilledLabour -0.07 0.12 -0.02 0.00 0.03 0.12 -0.27
Producer prices
Tprimary -0.11 0.38 0.01 0.00 0.01 0.12 -0.18
Tsecondary -0.09 0.26 0.00 0.02 0.00 0.10 -0.17
Ttertiary -0.02 0.02 -0.01 0.02 0.05 0.09 -0.04
Exports
Total -0.06 0.18 0.02 -0.01 0.11 -0.04 1.06
Primary 0.12 -0.58 0.06 -0.01 -0.09 -0.03 1.38
Secondary -0.28 1.14 0.01 0.01 0.52 -0.16 0.84
Tertiary -0.06 0.14 0.00 -0.03 -0.04 0.05 0.93
Domestic production
Total -0.06 0.15 0.00 0.01 0.07 -0.03 1.05
Tprimary 0.05 -0.45 0.08 -0.01 -0.05 -0.05 1.38
Tsecondary -0.17 0.69 -0.05 0.10 0.40 -0.14 0.91
Ttertiary -0.03 0.09 -0.01 -0.03 -0.04 0.03 1.01
Cereals 3.32 -13.71 -2.24 3.40 -0.33 0.27 0.84
Livestock 2.58 -7.91 -2.08 3.12 -0.19 0.13 1.40
OtherAgriculture 0.92 -8.39 -0.44 0.50 -0.38 0.31 0.94
Forestry -7.06 17.72 1.06 -1.28 5.84 -5.93 -5.54
Fish 0.17 -0.68 0.02 -0.10 -0.05 -0.01 0.79
FoodProcessing 0.79 -3.29 -0.58 0.80 -0.15 0.01 1.37
Tourism -1.98 6.58 -0.18 0.37 0.61 2.35 0.66
Source: Authors’ calculations.
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leading to a fall in regional producer prices and 
an associated increase in exports.
Although tourism expenditure24 is increased 
the overall effect on tourism output is marginally 
negative. This is because the reduction in 
investment in tourism associated with the switch 
of funds away from measures 311, 312 and 313 
offsets the increased expenditure. A similar effect 
is observable for forestry output, although in this 
case the overall effect is significantly negative.
Long Run Effects: 2020
To explore whether the long run effects differ 
significantly from the average effects reported in 
Table 36, Table 37 reports the percentage change 
for each Scenario against the base run for the year 
2020. Unsurprisingly, the 2020 impacts are of 
the same sign as the average impacts. Generally, 
the magnitude of the impacts is of similar size to 
the reported average impact. There are, however, 
a number of exceptions here. For example, the 
impact on GDP of Scenario 7 is largest at the end 
of the period, reflecting the cumulative effect of 
the assumed increase in labour supply. In addition, 
the size of the impact of the effect on household 
incomes is larger (in absolute terms) at the end of 
the simulation period in many of the simulations 
when compared to the average impact. 
6.2 Arkadia 
Table 38 presents the main results of the 
policy scenario impact analysis for Arkadia, 
in terms of average percentage differences 
between scenario-specific and Baseline values. 
As in Aberdeen City and Aberdeenshire, policy 
impacts are generally small, especially in terms 
of total economy-wide effects. In Arkadia, this 
finding can be mostly justified by the fact that, 
24 Increased tourism expenditure in Scenario 7 is a 
condition for the Aberdeen model. Subsequently, tourism 
expenditure is not included in Table 35. However, the 
result on tourist output is in the last row of this table. 
even when added together, Pillar 1 and 2 funds 
represent a very small proportion of GDP in the 
study	 area	 (i.e.	 at	 most,	 2%).	 However,	 despite	
their small magnitude, there are some interesting 
results in terms of the rural-urban distribution of 
economic activity, as well as in terms of impacts 
in the activity of specific sectors and household 
income25.
Scenario 1
The concentration of Pillar 2 funds solely 
on Axis 1 and 2 measures and the associated 
higher investment benefits for local farming and 
higher coupled support, leads (as expected) to an 
average	 increase	 of	 1.52%	 in	 agricultural	 GDP	
(in comparison to the Health-Check Baseline). 
The increase in capital stock in food processing 
(mostly due to measure 123), does not induce an 
increase in secondary GDP because of the small 
share of this sector in local manufacturing activity; 
in turn, the decline in investment-commodity 
demand (due to the “abolition” of Axis 3) results 
in a small overall decline of secondary GDP. 
The overall impact of the transfer of the Axis 
3 expenditure to Axes 1 and 2 has as expected 
a	marginal	 economy-wide	GDP	effect	 (-0.02%).	
This	mostly	 concerns	 the	urban	 centre	 (-0.18%)	
as the rural area gains slightly due to the impact 
of	this	Scenario	on	agriculture	(0.08%).	The	gain	
in the rural GDP is mostly driven by increases 
in agricultural and food processing productions, 
while urban GDP losses are mostly associated 
with a decline in the activity of the construction 
and associated industries. 
Employment in agriculture increases by an 
average	of	around	0.55%,	especially	in	the	case	
of semi-skilled and unskilled labour. Employment 
25 Impact analysis estimates were checked with local 
stakeholders and policy makers in a retrospective manner 
and where appropriate, qualitative elements were added to 
their analysis. These include the Regional and Prefectural 
Administrations (Directorates for Planning, Agriculture, 
Forestry), local Chambers of Commerce and Manufacturing, 
the two LAGs, local entrepreneurs in the food processing 
sector, the local Union of Farm Cooperatives. 
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in rural and urban secondary sectors records a 
notable decrease, while the opposite is observed 
in service employment. Wages for all types of 
labour decrease, due to the fall in demand for 
manufacturing labour. 
Even though farm output is increased, 
agricultural producer prices increase, but at 
a much lower rate. This is due to the strong 
links between local food production and 
food processing units, as well as to the strong 
preferences of both households and tourists for 
locally produced farm products which have a 
distinct identity in the Greek market. In other 
words, the availability of local high-quality 
farm products results in an increase in their 
consumption by “intermediate users”, local 
households and tourists, and a decline in the 
imports of these commodities. In more detail, 
output is significantly increased in the case of 
crops	 (3.09%)	 and	 livestock	 (6.67%)	 and	 (to	 a	
lesser	extent)	fruit	and	vegetables	(1.34%),	while	
food processing output increases by around 
2.5%.	This	increase	in	producer	prices	leads	to	a	
significant decline in primary exports.
Finally, in terms of income, higher coupled 
and investment payments towards agriculture 
result in an increase in farm household incomes, 
which is higher in the case of large farm 
households. Rural and urban households are 
worse off due to the decline in wages.
Scenario 2
In this Scenario, the decline in agricultural 
coupled payments (Axis 2) and the reduction of 
farm capital stock leads to a decline of around 
6%	in	both	agricultural	GDP	in	comparison	to	
the Baseline Scenario. Food processing (fruit 
processing, olive oil, dairy and other food) 
output also decreases, due to the decline in 
both capital stock (compared to the Baseline, 
as there are no funds for Measure 123 in this 
Scenario) and farm output, but at a lower 
rate than the one estimated for agricultural 
output. However, the considerable increase 
in investment-demand (especially) for 
construction (Axis 3) results in a significant 
increase in secondary economic activity, 
especially in the urban part of Arkadia which is 
very dependent on construction and associated 
industries. Despite the increase in the tertiary-
sector capital stock, the decline in local farm 
and food processing activities results in a small 
decrease in rural tertiary GDP, mainly generated 
through a decrease in tourism services. On the 
other hand, urban services record an increase 
due to the sharp increase in associated urban 
secondary activity. 
Impacts on study-area GDP are negative 
(-0.02%)	and	slightly	higher	 (i.e.	more	negative)	
than those of Scenario 1; this means that local 
farming (which “loses” funds in this Scenario) 
generates higher economy-wide effects than 
tertiary sectors (which enjoy higher policy 
expenditure).	 As	 expected,	 rural	 losses	 (-0.5%)	
and	urban	gains	(0.72%)	are	not	insignificant.
Wages increase in the case of rural unskilled, 
urban unskilled and semi-skilled workers, driven 
by the increase in secondary and urban tertiary 
GDP. On the other hand, wages for rural semi-
skilled and highly skilled labour decline. 
Employment in the primary and tertiary sectors 
records a decline, which is quite sharp in the 
case of agriculture.
The decline in local agricultural output 
induces a decline in food processing output 
and a (much lower in relative terms) decrease 
in primary producer prices. Here the decline 
in farm output results in the re-orientation of 
local food processor purchases towards much 
cheaper (compared to locally produced) 
imported raw material. This output decline 
is	 significant	 in	 the	 case	 of	 crops	 (-9.54%),	
livestock	 (-11.83%),	 fruit	 and	 vegetables	
(-4.68%),	 and	 in	 turn,	 contributes	 to	 a	 4%	
decline in food processing output. In this 
Scenario there is a decrease in agricultural 
exports, but total exports marginally increase 
due to an increase in service exports.
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Finally, due to the decline in farm output, 
agricultural household incomes decrease rather 
substantially	 (-4.45%	and	-8.45%,	 for	small	and	
large farm households, respectively). This implies 
that the extra factor income from diversification 
in non-agricultural sectors does not compensate 
for the loss in agricultural factor income. Income 
for other household types is negatively affected. 
Scenario 3
The reduction in Pillar 1 coupled and 
decoupled payments decreases (as expected) 
agricultural GDP, though very marginally 
(-0.06%).	As	 the	core	part	of	Pillar	2	remains	as	
in the Baseline, the small decline in modulation 
funds slightly decreases investment. Increases in 
allocative efficiency26 from the removal of farm 
support, in particular the coupled one, seem to 
result in gains for the secondary sector in both 
the rural and urban parts of Arkadia. 
The overall effect on GDP is insignificant 
(0.003%),	 as	 is	 the	 impact	 on	 rural	 (0.007%)	
and	 urban	 (-0.004%)	 areas.	 Wage	 effects	 are	
slightly positive and slightly better for unskilled 
labour working in manufacturing. In terms of 
production, the highest negative effects are 
associated with livestock and related food 
processing industries. The small decline in farm 
output appears to reduce demand for rural labour 
and employment in the primary sector, while 
the opposite is observed in manufacturing. As 
expected, farm household incomes decline, with 
other household types affected at the margin. 
Scenario 4
In Arkadia, this Scenario implies a significant 
decrease in SFP, while coupled payments also 
decline	 by	 15%.	On	 the	 other	 hand,	 there	 is	 a	
34%	increase	in	Pillar	2	funds,	compared	to	the	
Baseline. Hence, total Pillar 1 and 2 funds in this 
26 i.e. the efficiency with which markets allocate resources; an 
improvement in allocative efficiency in fact means a change 
to a more efficient allocation of resources in an economy. 
Scenario are very similar to those of Scenario 3. 
In other words, agriculture receives less coupled 
and decoupled support, but higher Pillar 2 funds 
result in comparatively high increases in farm, 
food processing and rural tertiary capital stocks, 
while the construction sector (and associated 
activities) benefits from an increase in investment-
commodity demand. 
As a result, there is also an insignificant 
effect	 on	 total	 GDP	 (0.004%)	 attributed	 to	 an	
increase	 in	 urban	 GDP	 (0.009%),	 while	 rural	
GDP remains unchanged. The rise in urban GDP 
is	due	to	the	expansion	in	manufacturing	(1.03%).	
In	 the	 rural	 area,	 both	 agriculture	 (0.03%)	 and	
manufacturing	(0.11%)	expand,	while	the	service	
activity	declines	 (-0.10%).	 Effects	on	wages	and	
employment are similar to those of Scenario 
3. As expected, there is a decrease in farm 
household incomes particularly for larger farm 
households, as their increased factor incomes 
for agricultural capital and rural diversification 
cannot compensate for decreased SFP. 
Scenarios 5 and 6
As in the Aberdeen and Aberdeenshire 
model, channelling all Axis 3 funds to measures 
311 or 312-313 changes the distribution of 
which sectors benefit from Pillar 2 in Arkadia. In 
Scenario 5, this means extra investment in hotels 
and	 restaurants	 (74.8%),	 other	 manufacturing	
(6.3%),	 trade	 (10.2%)	 and	 other	 food	 products	
(8.7%),	while	in	Scenario	6	investment	is	primary	
undertaken in rural hotels and restaurants 
(71.8%),	 transport	 and	 communications	 (6.8%),	
wood	 products	 (0.2%),	 trade	 (5.3%)	 other	 food	
(7.1%)	 and	 other	 manufacturing	 (3.9%),	 with	
the	 remainder	 (4.9%)	 constituting	 investment	 in	
public goods. 
As the distribution of investment in these 
two Scenarios is not very different, estimated 
impacts are quite similar. However, in terms 
of GDP, the different distribution of funds, and, 
in particular, the higher share of manufacturing 
investment in Scenario 5, leads to higher (than 
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those of Scenario 6) positive effects for rural 
manufacturing. Total GDP effects are extremely 
low; however, in Scenario 6 there are (marginal) 
rural gains and urban losses, mainly due to a 
reduction in urban services. In Scenario 5, urban 
gains are marginally higher than rural ones. 
In both Scenarios there are notable negative 
effects on primary jobs (especially in the 
highly skilled labour category) and on tertiary 
employment (especially semi-skilled labour). 
Finally, there are slightly positive effects on the 
income of large farm households and (even 
smaller) negative effects on small farm households; 
also, rural households seem to benefit more from 
Scenario 6 (in terms of their income). 
Scenario 7
As already noted, in this Scenario, Axis 3 
flows constitute extra investment commodity 
demand. Hence, the shift of Axis 3 funds to 
Table 38. Average impacts over years 2006-2020, Arkadia (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total (Urban+Rural) -0.02 -0.02 0.00 0.00 0.00 0.00 -0.02
Total rural 0.08 -0.50 0.01 0.00 0.00 0.01 0.00
Total urban -0.18 0.72 0.00 0.01 0.00 -0.01 -0.06
Agriculture 1.52 -5.98 -0.06 0.03 -0.05 -0.05 1.47
Rural secondary -0.50 0.54 0.12 0.11 0.11 0.09 -0.39
Rural tertiary 0.26 -0.10 -0.07 -0.10 -0.07 -0.04 0.00
Urban secondary -1.10 3.17 0.72 1.03 0.28 0.28 -1.03
Urban tertiary 0.06 0.09 -0.19 -0.25 -0.07 -0.08 0.20
Employment
Urban skilled
Secondary -1.78 3.99 1.04 1.48 0.44 0.45 -1.85
Tertiary 0.11 -0.23 -0.06 -0.08 -0.02 -0.03 0.11
Rural skilled
Primary 0.50 -6.07 -2.11 -0.82 -2.02 -2.03 -0.19
Secondary 0.02 0.97 0.44 0.51 0.26 0.26 0.07
Tertiary 0.00 -0.16 -0.07 -0.08 -0.04 -0.04 -0.01
Urban semi-skilled
Secondary -1.16 2.77 0.94 1.28 0.44 0.45 -1.19
Tertiary 0.41 -0.94 -0.32 -0.43 -0.15 -0.15 0.42
Rural semi-skilled
Primary 0.60 -5.31 -1.47 -0.24 -1.32 -1.33 -0.12
Secondary -0.21 0.83 0.35 0.36 0.26 0.24 -0.18
Tertiary 0.20 -0.52 -0.27 -0.36 -0.18 -0.16 0.22
Urban unskilled
Secondary -0.64 2.83 0.95 1.38 0.33 0.34 -0.80
Tertiary 0.33 -1.48 -0.50 -0.72 -0.17 -0.18 0.41
Rural unskilled
Primary 0.56 -5.52 -1.45 -0.26 -1.26 -1.27 -0.14
Secondary -0.43 0.96 0.28 0.37 0.13 0.12 -0.31
Tertiary 0.61 -1.25 -0.36 -0.53 -0.15 -0.14 0.46
Household income
U-Households -0.18 -0.16 -0.02 -0.01 0.00 0.00 -0.17
R-Households -0.10 -0.17 0.00 0.00 0.02 0.02 -0.11
F-SmallHouseholds 0.14 -4.45 -1.06 -2.06 -0.02 -0.02 -0.01
F-Largehouseholds 0.29 -8.45 -1.86 -3.62 0.04 0.04 -0.06
101
D
ev
el
op
m
en
t p
ol
ic
y 
in
 E
ur
op
ea
n 
Ru
ra
l A
re
as
.
measures 321, 322 and 323 mainly implies a 
decline (compared to the Baseline Scenario) in 
secondary and tertiary capital stocks. 
Results show that, in the regional 
economy, the negative impacts of declining 
capital stocks are not compensated by extra 
investment-commodity demand. The overall 
effect on regional GDP is marginally negative 
(-0.02%),	 while	 rural	 areas	 record	 a	 marginal	
increase in GDP (due to the raise in agricultural 
GDP) and urban areas record a decrease 
(due to a reduction in urban manufacturing 
GDP). Employment increases only in the case 
of tertiary (especially unskilled and semi-
skilled) labour, while, despite the increase in 
farm output, agricultural labour is declining. 
Wages seem to fall for all types of labour and 
especially for semi-skilled workers. Producer 
prices for primary products fall, but increase 
for manufacturing products and services. 
Finally, as in the case of the Scottish model, the 
reduction in investment in tourism associated 
with the switch of funds away from measures 
311, 312 and 313 leads to a decline in the 
production of tourism services.
Table 38 (continued): Average impacts over years 2006-2020, Arkadia (%)
 
Scenario 
1
Scenario 
2
Scenario 3 Scenario 4 Scenario 5
Scenario 
6
Scenario 
7
Wages
F-Runsk Labour -0.19 0.28 0.21 0.26 0.11 0.11 -0.28
F-Rsemi Labour -4.31 -0.04 0.18 0.20 0.13 0.13 -4.26
F-Rskill Labour -0.72 -0.40 0.09 0.03 0.12 0.12 -0.78
F-Uunsk Labour -2.01 0.51 0.22 0.30 0.08 0.08 -1.76
F-Usemi Labour -3.26 0.28 0.11 0.15 0.03 0.03 -3.18
F-Uskill Labour -1.55 -0.53 -0.08 -0.14 -0.02 -0.03 -1.52
Producer prices
Tprimary 0.16 -1.78 -6.38 -6.03 -6.38 -6.40 -0.36
Tsecondary 1.56 1.04 -0.04 -0.02 -0.06 -0.06 1.51
Ttertiary 0.13 -0.68 0.00 -0.06 0.03 0.04 0.16
Exports
Total 0.00 0.19 0.06 0.11 0.00 0.01 0.01
Primary -1.34 -12.05 2.81 2.37 2.72 2.71 -0.77
Secondary 2.18 -0.86 0.20 0.19 0.24 0.20 2.26
Tertiary -1.16 0.99 -0.06 0.04 -0.14 -0.13 -7.87
Domestic production
Total -0.07 0.03 0.04 0.04 0.04 0.04 -0.06
Tprimary 1.63 -6.27 -0.41 -0.21 -0.32 -0.32 1.51
Tsecondary -0.25 1.39 0.37 0.52 0.14 0.13 -0.14
Ttertiary -0.06 -0.52 -0.16 -0.29 -0.01 -0.01 -0.11
Fruit 1.34 -4.68 -0.06 0.11 -0.03 -0.03 1.23
Crops 3.09 -9.54 0.11 0.35 0.35 0.35 3.03
Livestock 6.67 -11.83 -0.36 -0.02 0.24 0.24 6.42
Forestry -4.09 -12.15 -7.14 -6.86 -7.16 -7.17 -4.30
Fruit Processing -1.47 -2.89 -0.25 -0.59 -0.05 -0.05 -1.40
Olive Oil -1.20 0.10 0.30 0.43 0.08 0.08 -1.14
Dairy 0.32 -1.02 -0.11 -0.21 0.03 0.02 0.32
Other Food 3.11 -6.52 -0.17 -0.34 -0.02 -0.01 3.27
Wine 0.10 -1.05 0.22 0.24 0.04 0.04 0.17
Tourism -0.45 -1.83 -0.47 -0.87 -0.02 -0.02 -0.50
Source: Authors’ calculations.
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Long Run Effects: 2020 
Table 39 reports the percentage change 
for each Scenario against the base run for 
2020. In general, impacts on year 2020 are 
rather similar to average ones. However, in 
the case of Scenarios 1 and 7 there are some 
rather small differences in signs and size of 
impacts, reflecting rather larger effects in 
absolute terms. 
Table 39. 2020 impacts, Arkadia (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total (Urban+Rural) -0.08 0.01 0.01 0.01 0.01 0.01 -0.08
Total rural -0.14 -0.34 0.02 0.01 -0.14 -0.06 -0.14
Total urban 0.01 0.54 -0.01 0.00 0.23 0.12 0.02
Agriculture 0.80 -5.21 -0.07 0.04 -0.05 -0.06 0.73
Rural secondary 0.19 0.63 0.17 0.15 0.44 0.24 0.21
Rural tertiary -0.64 -0.14 -0.09 -0.11 -0.67 -0.31 -0.65
Urban secondary 1.69 2.45 0.76 0.94 0.65 0.46 1.74
Urban tertiary -0.42 0.06 -0.20 -0.23 0.13 0.03 -0.42
Employment
Urban skilled
Secondary 3.57 3.13 1.21 1.47 0.88 0.63 3.57
Tertiary -0.19 -0.17 -0.07 -0.08 -0.05 -0.03 -0.19
Rural skilled
Primary 0.34 -6.77 -2.81 -1.35 -2.67 -2.74 -0.58
Secondary 1.57 1.21 0.59 0.58 0.66 0.52 1.50
Tertiary -0.26 -0.20 -0.10 -0.10 -0.11 -0.08 -0.25
Urban semi-skilled
Secondary 1.97 2.32 1.10 1.28 0.72 0.61 2.00
Tertiary -0.65 -0.77 -0.36 -0.42 -0.24 -0.20 -0.66
Rural semi-skilled
Primary 0.89 -5.84 -1.86 -0.43 -1.63 -1.75 -0.04
Secondary 0.90 0.94 0.47 0.43 0.66 0.41 0.88
Tertiary -0.96 -0.60 -0.36 -0.41 -0.57 -0.31 -0.89
Urban unskilled
Secondary 0.25 2.34 0.92 1.16 0.21 0.20 0.33
Tertiary -0.14 -1.28 -0.51 -0.63 -0.11 -0.11 -0.18
Rural unskilled
Primary 0.74 -5.94 -1.79 -0.38 -1.55 -1.63 -0.19
Secondary 0.04 0.85 0.29 0.32 0.36 0.25 0.08
Tertiary -0.08 -1.10 -0.38 -0.48 -0.49 -0.33 -0.11
Household income
U-Households -0.29 -0.18 -0.01 -0.01 0.00 0.00 -0.28
R-Households -0.19 -0.17 0.00 0.02 -0.01 0.01 -0.19
F-SmallHouseholds 0.04 -3.69 -0.87 -1.62 -0.02 -0.02 -0.13
F-Largehouseholds 0.22 -6.90 -1.48 -2.75 0.05 0.06 -0.19
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6.3 Jihomoravsky kraj
The main results of Scenarios are 
gathered in Table 40, which provides the 
average difference between values in specific 
simulation Scenarios and the Baseline 
reported as a percentage. The overall effects 
arising from RDP are very small in South 
Moravia, since, like in other cases, the share 
of agriculture activity is relatively small 
within the area. Also the agricultural policy 
intervention is small with respect to the 
regional	 GDP	 (about	 1.7	 %	 of	 the	 regional	
GDP), and the particularly small size of Axis 3 
(0.2%).	However,	 the	impact	 is	not	negligible	
for agriculture and some particular sectors 
(e.g. rural energy, rural tourism) when larger 
investments are directed toward these sectors. 
Table 39 (continued): 2020 impacts, Arkadia (%)
 
Scenario 
1
Scenario 
2
Scenario 3 Scenario 4 Scenario 5
Scenario 
6
Scenario 
7
Wages
F-Runsk Labour 0.57 0.20 0.22 0.23 0.11 0.10 0.57
F-Rsemi Labour -7.57 0.00 0.22 0.21 0.11 0.16 -7.57
F-Rskill Labour -1.67 -0.35 0.11 0.05 0.13 0.10 -1.67
F-Uunsk Labour -1.15 0.39 0.21 0.25 0.20 0.18 -0.98
F-Usemi Labour -6.04 0.18 0.12 0.13 0.12 0.06 -5.95
F-Uskill Labour -2.62 -0.50 -0.08 -0.13 0.03 0.00 -2.62
Producer prices
Tprimary 5.56 -4.40 -6.99 -6.59 -6.92 -7.04 4.85
Tsecondary 2.27 0.86 -0.05 -0.03 -0.15 -0.10 2.25
Ttertiary -0.08 -0.57 0.02 -0.04 0.11 0.09 -0.07
Exports
Total -0.22 0.23 0.06 0.10 -0.04 0.02 -0.20
Primary -5.59 -9.13 2.61 2.00 2.60 2.54 -5.18
Secondary 3.33 -0.50 0.42 0.36 0.95 0.53 7.80
Tertiary -1.86 0.68 -0.14 -0.05 -0.55 -0.26 -8.64
Domestic production
Total 0.01 0.07 0.06 0.05 0.08 0.05 0.02
Tprimary 1.28 -5.04 -0.37 -0.14 -0.28 -0.29 1.16
Tsecondary 0.11 1.20 0.36 0.44 0.29 0.21 0.21
Ttertiary -0.13 -0.44 -0.14 -0.23 -0.05 -0.04 -0.18
Fruit 1.31 -4.38 -0.04 0.15 -0.02 -0.03 1.19
Crops 1.51 -5.43 0.12 0.43 0.40 0.40 1.37
Livestock 4.51 -6.44 -0.37 0.14 0.29 0.29 4.51
Forestry -2.65 -11.89 -6.34 -6.10 -6.33 -6.39 -2.65
FruitProcessing -2.26 -2.76 -0.22 -0.54 -0.06 -0.06 -2.20
Olive Oil -2.57 0.92 0.29 0.37 0.08 0.10 -2.49
Dairy 0.07 -0.61 -0.09 -0.16 0.04 0.03 0.07
Other Food 4.86 -5.32 -0.17 -0.30 -0.08 -0.03 4.86
Wine 0.00 -0.98 0.22 0.19 0.04 0.05 0.08
Tourism -1.09 -1.49 -0.39 -0.67 0.01 0.01 -1.16
Source: Authors’ calculations.
104
6 
Im
pa
ct
 A
na
ly
si
s
Scenario 1
The redistribution of Axis 3 funds towards 
Axes 1 and 2 is likely to strengthen the farming 
sector while having negative impacts on non-
agricultural rural sectors towards which RDP funds 
are currently directed, i.e. tourism and energy. 
This Scenario may decrease output levels in both 
these sectors, leading to a GDP decrease in the 
secondary (energy) and tertiary (tourism) sectors. 
Table 40 shows that the overall impact 
of the transfer of Axis 3 funds to Axes 1 and 2 
has as expected a marginal effect on GDP both 
in	 the	 urban	 (-0.24%)	 and	 rural	 area	 (-0.15%)	
with	an	overall	decrease	of	0.2%.	The	loss	in	the	
rural GDP is driven by decreases in the energy 
and tourism sectors, but partly compensated 
by	 the	 increase	 of	 agricultural	 GDP	 (5.41%).	
Agricultural production significantly increases by 
more	than	6	%
Employment in agriculture increases by 
6%,	 while	 for	 the	 rest	 of	 the	 rural	 economy	
employment slightly decreases. The simulated 
rural policy shock may also have spill-over effects 
into the urban part of the region. However, here, 
the overall employment effect is negligible. The 
demand for agricultural labour slightly affects 
wages upwards for unskilled and skilled workers 
by	0.14%	and	0.08%	respectively.
Increased funds in Axes 1 and 2 will 
increase agriculture output both via the 
coupled nature of the payments and increases 
in agricultural capital stock. This may lead to a 
decline	 in	 regional	 agricultural	 prices	 (-1.41%)	
leading to positive impacts on downstream 
industries	 and	 agricultural	 exports	 (1.27%	
and	 8.97%	 respectively).	 In	 this	 Scenario	 only	
farm households benefit, presumably from the 
increased factor income flows from agricultural 
activities. Other household types are worse 
off on average presumably due to a decline in 
employment. However, the changes are very 
marginal and as such, the overall effect on the 
economy can be considered negligible.
Scenario 2
In general, Scenario 2 exhibits opposite 
effects to those of Scenario 1; agriculture declines 
while rural industries such as Energy and Tourism 
benefit; spill-over effects to the urban area are 
positive. The positive effects on non-agricultural 
industries and the negative effects on agriculture 
are larger in this Scenario than the positive ones 
found in Scenario 1.
The overall impacts on GDP are positive 
with	 similarly	 very	 small	 amplitude	 (0.22%)	 as	
the	negative	effects	reported	in	Scenario	1	(0.2%).	
Both,	the	urban	and	rural	areas	benefit	(by	0.17%	
and	 0.28%	 respectively).	 The	 increase	 in	 GDP	
is most pronounced in the rural tertiary sector 
(0.5%),	 obviously	 stimulated	by	 improved	Rural	
Energy and Rural Tourist Services performances 
(increased	 output	 by	 6.73%	 and	 8.42%	
respectively). Employment figures mirror Scenario 
1 with very similar amplitude (thus small) but of 
opposite sign. The impact on regional wages is 
negative, however exhibiting a small magnitude. 
The explanation probably rests in the higher 
labour intensity of agriculture, rather than in the 
non-agricultural sectors towards which the RDP 
payments are now directed.
Analogous to Scenario 1, the decline in 
agricultural output leads to an increase in primary 
prices	 (2.71%),	 a	decline	 in	 agricultural	 exports	
(-14.29%),	and	a	relatively	significant	decline	in	
the food processing industries (Wine, processing 
fruit	&vegetables	and	other	food):	-2.2%.	In	spite	
of these effects, the overall regional level of 
exports	 slightly	 improves	 (0.41%).	 In	 addition,	
the income of households (rural and urban) is 
very marginally affected.
Scenario 3
The reduction in Pillar 1 payments 
decrease Single Area and Single Farm Payments 
and should therefore negatively affect farm 
income. The degree of coupling of the subsidies 
to agricultural production determines the 
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.Table 40. Average impacts over years 2006-2020, Jihomoravsky kraj (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total (Urban + 
Rural)
-0.19 0.22 0.16 0.08 -0.02 0.00 0.02
Total rural -0.15 0.28 0.09 0.09 0.01 0.01 -0.06
Total urban -0.24 0.17 0.23 0.07 -0.05 -0.02 0.11
Agriculture 5.41 -8.03 -2.48 -0.13 0.01 0.00 -0.03
Rural 
Secondary
-0.58 1.01 0.31 0.14 0.11 -0.07 -0.07
Rural Tertiary -0.34 0.50 0.16 0.07 -0.08 0.09 -0.06
Urban 
Secondary
-0.44 0.40 0.37 0.09 -0.09 -0.01 0.14
Urban Tertiary -0.23 0.21 0.22 0.06 -0.03 -0.02 0.09
Employment
Urban skilled
Secondary -0.54 0.56 0.38 0.13 -0.04 -0.01 0.08
Tertiary -0.13 0.11 0.12 0.07 0.03 -0.03 0.03
Rural skilled
Primary 6.04 -6.73 -3.61 -1.70 0.03 0.01 -0.06
Secondary -0.53 0.61 0.34 0.13 0.00 -0.02 0.04
Tertiary -0.22 0.35 0.07 0.07 -0.01 0.07 -0.10
Urban unskilled
Secondary -0.59 0.61 0.40 0.14 -0.04 -0.01 0.08
Tertiary -0.17 0.10 0.14 0.09 0.04 -0.05 0.04
Rural 
unskilled
Primary 5.97 -6.67 -3.58 -1.68 0.03 0.01 -0.07
Secondary -0.58 0.68 0.36 0.14 0.01 -0.03 0.02
Tertiary -0.32 0.51 0.11 0.11 -0.01 0.10 -0.14
Household Income
H-RurAgr 0.02 -0.01 0.02 0.00 -0.02 0.01 0.01
H-RurCom -0.03 0.04 0.04 0.02 -0.02 0.01 0.01
H-RurOth -0.03 0.05 0.05 0.02 -0.02 0.01 0.01
H-Urban -0.04 0.05 0.05 0.02 -0.02 0.01 0.01
Wages
F-LUnskilled 0.14 -0.14 -0.06 -0.04 -0.01 0.00 0.01
F-LSkilled 0.08 -0.06 -0.03 -0.01 -0.01 0.00 0.00
amplitude of any potential negative impacts on 
output and GDP in the agricultural sector. 
As Pillar 1 subsidies are reduced, the 
decrease in modulation funds will imply lower a 
decrease in all activities linked to Axes 1, 2 and 
3. i.e. decreasing investment in agricultural and 
rural non-agricultural sectors (after year 2012). 
However, given the relatively small importance 
of modulation funds it is likely that these effects 
would be relatively small. 
The overall effect on GDP is very small but 
positive, with the urban area being slightly better 
off than the rural one. Although the overall effect 
is small, the coupling effect of the policies lead to 
a significant decrease in the GDP in Agriculture 
(-2.48%),	 which	 is	 evenly	 spread	 in	 permanent	
crops and other production sectors (decrease in 
production	 by	 3%).	 Employment	 in	 agriculture	
drops proportionally for both skilled and unskilled 
workers. Wages very marginally decline.
Scenario 4
In Jihomoravsky kraj, due to the progressive 
implementation of national top-ups, this scenario 
implies an increase of direct payments up to the 
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year 2010, and a decrease afterwards (from 2011 
onwards). However, the loss is compensated 
by the increase of RDP funds. The impacts are 
structurally similar to Scenario 3, and therefore 
do not differ too much from the Baseline, except 
for rural energy and tourist services output levels 
(respectively	increasing	by	0.28%	and	0.41%).	
Scenarios 5, 6 and 7
In general, results show that reshuffling 
supports among non-agricultural activities will 
affect the regional economy only to a marginal 
Table 40 (continued): Average impacts over years 2006-2020, Jihomoravsky kraj (%)
 
Scenario 
1
Scenario 
2
Scenario 
3
Scenario 
4
Scenario 
5
Scenario 
6
Scenario 
7
Producer Prices
TPrimary -1.41 2.49 0.73 0.09 0.01 0.00 -0.03
TSecondary 0.03 -0.07 -0.02 0.00 -0.01 0.01 -0.01
TTertiary 0.13 -0.13 -0.09 0.00 0.04 -0.01 -0.05
Exports
Total -0.29 0.29 0.25 0.08 -0.04 -0.01 0.08
AgFor 8.97 -13.03 -4.15 -0.30 0.05 -0.01 -0.07
Food 1.27 -2.22 -0.56 -0.04 -0.03 -0.01 0.05
Secondary -0.51 0.57 0.37 0.08 -0.04 -0.03 0.10
Tertiary -0.63 0.97 0.34 0.11 -0.11 0.16 -0.05
Domestic Production
Total -0.28 0.33 0.22 0.09 -0.02 -0.01 0.04
TPrimary 5.34 -8.04 -2.47 -0.11 0.01 0.00 -0.03
TSecondary -0.51 0.66 0.35 0.11 0.00 -0.03 0.06
TTertiary -0.30 0.37 0.21 0.07 -0.05 0.03 0.03
Grapes , Fruits & 
Vegetables
6.31 -9.99 -3.01 -0.02 0.02 0.02 -0.07
Other Agric. Prod. 6.46 -9.55 -2.98 -0.19 0.02 0.00 -0.04
Wine, Processing 
Fruits &Veg.
0.67 -1.19 -0.31 -0.01 -0.03 0.03 0.01
Other Food 0.71 -1.24 -0.30 -0.02 -0.03 0.02 0.03
Energy -1.95 6.73 -0.07 0.57 1.86 -0.63 -1.95
Tourist Services -2.89 8.42 -0.07 0.82 -0.77 3.20 -2.84
Civil Services -0.31 -0.17 -0.25 -0.23 -0.24 -0.25 -0.30
Source: Authors’ calculations.
extent. Overall the effect on GDP is practically 
zero in all three Scenarios. The only noticeable 
effect on GDP is a 0.1 percent increase of the 
Urban GDP if the support is channelled to rural 
public goods and services (scenario 7). The effect 
of additional investment on sectoral production is 
similar to the results in Scenario 2 (diversification). 
However, the changes identified in the selected 
sectors (rural energy and rural tourist services) do 
not affect factor markets or producer prices (as 
already explained, this is due to the relatively low 
importance of the intervention in comparison 
with the overall regional economy).
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Long Run Effects: 2020
Table 41 reports the percentage change 
for each Scenario against the base run for 
the year 2020. In general, the 2020 impacts 
are rather similar to average ones in terms 
of signs. However, 2020 impacts seem to be 
slightly higher than those reported in Table 40, 
though contrary patterns are observed in the 
case of wages. 
Table 41. 2020 impacts, Jihomoravsky kraj (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total (Urban + Rural) -0.44% 0.34% 0.24% 0.16% -0.03% 0.00% 0.05%
Total rural -0.34% 0.41% 0.16% 0.12% 0.00% 0.00% -0.06%
Total urban -0.53% 0.27% 0.33% 0.20% -0.06% -0.01% 0.16%
Agriculture 8.08% -8.71% -2.69% -1.28% 0.02% 0.00% -0.05%
Rural Secondary -0.95% 1.17% 0.38% 0.26% 0.12% -0.08% -0.06%
Rural Tertiary -0.61% 0.58% 0.22% 0.13% -0.11% 0.08% -0.06%
Urban Secondary -0.85% 0.50% 0.47% 0.27% -0.11% 0.00% 0.20%
Urban Tertiary -0.51% 0.32% 0.32% 0.19% -0.04% -0.01% 0.14%
Employment
Urban Skilled
Secondary -0.87% 0.59% 0.38% 0.25% -0.05% -0.01% 0.09%
Tertiary -0.21% 0.11% 0.11% 0.10% 0.04% -0.02% 0.04%
Rural Skilled
Primary 9.76% -7.49% -3.79% -2.72% 0.04% 0.00% -0.10%
Secondary -0.83% 0.62% 0.34% 0.23% -0.01% -0.02% 0.05%
Tertiary -0.31% 0.36% 0.03% 0.05% -0.02% 0.07% -0.13%
Urban Unskilled
Secondary -0.94% 0.64% 0.40% 0.26% -0.04% -0.01% 0.09%
Tertiary -0.27% 0.09% 0.14% 0.11% 0.05% -0.06% 0.05%
Rural Unskilled
Primary 9.67% -7.42% -3.76% -2.69% 0.04% 0.01% -0.10%
Secondary -0.89% 0.69% 0.36% 0.24% 0.00% -0.02% 0.03%
Tertiary -0.43% 0.54% 0.07% 0.09% -0.02% 0.11% -0.17%
Household Income
H-RurAgr -0.08% 0.06% 0.09% 0.05% -0.04% 0.01% 0.04%
H-RurCom -0.15% 0.11% 0.12% 0.07% -0.04% 0.01% 0.04%
H-RurOth -0.16% 0.12% 0.13% 0.07% -0.04% 0.01% 0.04%
H-Urban -0.17% 0.12% 0.13% 0.07% -0.04% 0.01% 0.04%
Wages
F-LUnskilled 0.09% -0.06% 0.04% 0.00% -0.04% 0.00% 0.04%
F-LSkilled 0.00% 0.02% 0.07% 0.03% -0.03% 0.01% 0.04%
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6.4 Guipúzcoa
Table 42 displays the average difference 
between values in specific simulation Scenarios 
and the Baseline reported as a percentage, for the 
study	 region	 of	 Guipúzcoa.	 Overall,	 effects	 on	
GDP in this case study region are smaller than in 
all other case studies.
Scenario 1
From Table 42, we can see that the overall 
impact of the transfer of the Axis 3 funds to Axes 
1	and	2	increases	GDP	in	Agriculture	(0.65%)	with	
increases	 in	Cereals	 (0.77%)	and	Livestock	 (0.3%)	
production. However, this Scenario has no effect in 
the overall GDP in the urban and rural area . As a 
result, total GDP in the region, and regional levels 
of wages and employment are not affected. The 
increases in agricultural output lead, as expected, to 
a	fall	in	regional	agricultural	prices	(-0.16%),	and	an	
increase	 in	primary	exports	 (0.17%).	Moreover,	 in	
this	Scenario	only	farm	households	benefit	(0.34%),	
presumably from the increased factor income flows 
from agricultural activities. 
Scenario 2
The overall impacts on GDP are positive but 
very	small	(+0.01%),	with	a	decline	in	the	urban	area	
Table 41 (continued): 2020 impacts, Jihomoravsky kraj (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6
Scenario 
7
Producer Prices
TPrimary -2.12% 2.71% 0.82% 0.41% 0.00% 0.00% -0.02%
TSecondary 0.05% -0.10% -0.03% -0.01% -0.02% 0.01% -0.01%
TTertiary 0.22% -0.15% -0.10% -0.04% 0.04% 0.00% -0.05%
Exports
Total -0.61% 0.41% 0.35% 0.20% -0.06% 0.00% 0.11%
AgFor 13.65% -14.29% -4.61% -2.25% 0.07% -0.02% -0.13%
Food 1.92% -2.53% -0.64% -0.31% -0.03% -0.01% 0.07%
Secondary -0.92% 0.69% 0.46% 0.26% -0.05% -0.03% 0.14%
Tertiary -1.04% 1.06% 0.43% 0.25% -0.13% 0.15% -0.01%
Domestic Production
Total -0.58% 0.44% 0.30% 0.19% -0.04% 0.00% 0.07%
TPrimary 7.95% -8.72% -2.70% -1.27% 0.02% 0.00% -0.05%
TSecondary -0.90% 0.78% 0.43% 0.26% -0.01% -0.03% 0.09%
TTertiary -0.59% 0.47% 0.29% 0.17% -0.07% 0.03% 0.05%
Grapes , Fruits & 
Vegetables
9.38% -11.10% -3.47% -1.53% 0.03% 0.02% -0.10%
Other Agric. Prod. 9.75% -10.43% -3.27% -1.57% 0.03% 0.00% -0.07%
Wine, Processing 
Fruits &Veg.
1.04% -1.41% -0.36% -0.16% -0.04% 0.03% 0.01%
Other Food 1.09% -1.44% -0.34% -0.16% -0.04% 0.02% 0.05%
Rural Energy -2.08% 7.06% -0.16% 0.28% 1.99% -0.71% -2.14%
Rural Tourist 
Services
-3.09% 8.88% -0.23% 0.41% -0.87% 3.46% -3.15%
Rural Civil Services -0.59% -0.48% -0.58% -0.55% -0.53% -0.54% -0.61%
Source: Authors’ calculations.
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(-0.02%)	and	an	increase	in	the	rural	area	(0.06%).	In	
this case, the small increase in rural GDP arises from 
the	 increases	 in	 the	 tertiary	 (0.27%)	and	secondary	
sectors	(0.18%).	GDP	in	agriculture	sharply	declines	
(-12.95%)	with	decreases	in	Cereals	 (-14.68%)	and	
Livestock	(-7.87%)	production.
Table 42. Average impacts over years 2006-2020, Guipúzcoa (%)
 
Scenario 
1
Scenario 
2
Scenario 
3
Scenario 
4
Scenario 
5
Scenario 
6
Scenario 
7
GDP
Total (Urban+Rural) 0.00 0.01 0.00 0.03 0.00 0.00 0.00
Total rural 0.00 0.06 0.00 0.06 0.01 0.01 0.00
Total urban 0.00 -0.02 0.00 0.02 0.00 0.00 0.01
Agriculture 0.65 -12.95 -0.49 4.39 -0.01 -0.04 -0.05
Other Primary -0.01 -0.41 0.07 0.10 0.08 -0.01 0.00
Rural secondary -0.01 0.18 0.01 -0.01 0.01 0.00 0.00
Rural tertiary -0.02 0.27 -0.01 0.01 0.01 0.02 -0.01
Urban secondary 0.00 0.09 0.01 -0.01 0.00 0.00 0.01
Urban tertiary 0.00 0.01 -0.01 0.00 0.00 -0.01 0.01
Employment
Urban skilled
Primary -0.01 -0.24 0.06 0.04 0.06 0.00 0.00
Secondary 0.00 0.07 0.02 -0.02 0.00 0.01 0.01
Tertiary 0.00 -0.03 -0.01 0.00 0.00 -0.01 0.01
Rural skilled
Primary 0.18 -5.26 -0.31 1.01 0.01 -0.20 -0.23
Secondary 0.00 0.10 0.02 -0.02 0.00 0.01 0.01
Tertiary 0.00 0.05 -0.01 0.01 0.00 0.01 0.00
Urban unskilled
Primary -0.02 -0.35 0.07 0.07 0.08 -0.01 0.00
Secondary 0.00 0.12 0.01 -0.01 0.00 0.01 0.01
Tertiary 0.01 -0.07 -0.01 -0.01 -0.01 -0.01 0.02
Rural unskilled
Primary 0.18 -5.25 -0.31 1.01 0.01 -0.20 -0.23
Secondary -0.01 0.14 0.02 -0.02 0.00 0.01 0.01
Tertiary -0.02 0.30 -0.01 0.00 0.01 0.03 -0.23
Total Rural 0.00 0.06 0.00 0.02 0.01 0.01 0.00
Total Urban 0.00 -0.03 0.00 -0.01 0.00 0.00 0.01
Household income
Urban Households 0.00 0.10 0.00 -0.01 0.00 0.00 0.01
Rural Households -0.02 0.31 0.00 0.00 -0.02 0.30 0.31
Farm Households 0.34 -10.35 -1.09 2.73 0.58 -5.93 -6.64
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There is a decrease in wages for unskilled 
workers driven by the decrease in employment 
in the primary sector for rural unskilled workers 
(-5.25%).	The	decline	in	agricultural	output	leads	to	
an	increase	in	primary	prices	(3.71%)	and	a	decline	
in	 agricultural	 exports	 (-3.60%).	There	 is	 a	 larger	
decrease	 in	 forestry	 production	 (-3.14%).	 Farm	
household income decreases more significantly 
(-10.35%)	as	agriculture	output	falls	in	this	Scenario.	
Scenario 3
Looking at Table 42, there is no significant 
effect on the total GDP. However, the reduction 
in Pillar 1 expenditure decreases the returns to 
agriculture at the margin and some activities will 
then benefit from the decrease in Pillar 1 payments. 
The overall effect is small as the coupling effect 
of the policies leads to a decrease in the GDP in 
Agriculture	(-0.49%),	which	is	mainly	experienced	
in	 the	 cereals	 (-0.54%)	 and	 livestock	 (-0.29%)	
sectors. In addition, the reduction in agricultural 
output appears to reduce demand for rural labour 
and employment in the primary sectors. Finally, 
farm	household	income	declines	by	-1.09%.
Scenario 4
In the Spanish context, this Scenario implies 
an increase in Single Farm Payments, therefore 
Table 42 (continued): Average impacts over years 2006-2020, Guipúzcoa (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
Wages
F-Skilled Labor 0.00 0.01 0.00 0.03 0.00 0.00 0.00
F-Unskilled Labor 0.00 -0.07 0.00 0.04 0.00 0.00 0.00
Producer prices
Primary -0.16 3.71 0.11 -1.05 0.00 -0.09 -0.11
Secondary 0.00 0.00 0.00 0.01 0.00 0.00 0.00
Tertiary 0.00 -0.06 0.00 0.02 0.00 0.00 0.00
Exports
Total -0.01 0.12 0.02 -0.02 0.00 0.01 0.01
Primary 0.17 -3.60 -0.11 1.09 -0.02 0.14 0.15
Secondary -0.01 0.13 0.02 -0.02 0.00 0.01 0.01
Tertiary -0.01 0.13 0.00 -0.01 0.00 0.01 0.01
Domestic production
Total 0.00 0.04 0.00 0.02 0.00 0.00 0.01
Total primary 0.33 -7.22 -0.23 2.24 0.03 -0.04 -0.05
Total secondary -0.01 0.12 0.01 -0.01 0.00 0.00 0.01
Total tertiary 0.00 0.08 -0.01 0.00 0.00 0.00 0.00
Cereals 0.77 -14.68 -0.54 5.25 -0.01 -0.04 -0.05
Livestock 0.30 -7.87 -0.29 1.75 0.00 -0.10 -0.11
Forestry -0.01 -3.14 0.23 0.78 0.39 -0.05 -0.04
Fish -0.02 0.35 0.03 -0.09 0.00 0.01 0.00
Tourism -0.02 0.24 -0.01 0.02 0.01 0.03 0.00
Source: Authors’ calculations.
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anticipating similar effects as those described in 
other regions with similar characteristics. Results 
indicate a small positive effect on GDP in the 
rural area. The rise in rural GDP is due to the 
expansion	 in	 agriculture	 (4.39%).	 The	 Cereals	
and Livestock sectors especially benefit in this 
Scenario (increasing production respectively 
by	5.25%	and	1.75%).	To	a	much	 lesser	extent,	
Other Primary sectors are also positively affected 
(0.10%).	The	 increased	agricultural	output	 leads	
to increased exports of primary products. There is 
an	increase	in	farm	household	income	(2.73%)	as	
they gain both from increased factor income for 
agricultural capital and from diversification into 
other rural sectors via the increase Axis 3 spend.
Scenarios 5 and 6
Within	 the	 Guipúzcoa	 model,	 channelling	
all Axis 3 funds to either 311 or 312 and 313 
measures changes the distribution of sectors 
benefitting from the policy changes. In particular, 
in Scenario 5, all extra investments are either 
made	within	 forestry	 (10%),	 rural	utilities	 (40%)	
or	 rural	 hostelry	 (50%),	 while	 in	 Scenario	 6	
investment is primarily undertaken in rural 
Table 43. 2020 impacts, Guipúzcoa (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total (Urban+Rural) 0.00 0.02 0.00 0.04 0.00 0.00 0.01
Total rural -0.01 0.11 0.00 0.07 0.01 0.02 0.00
Total urban 0.00 -0.02 0.00 0.02 0.00 -0.01 0.01
Agriculture 0.77 -15.83 -0.61 5.06 -0.01 -0.06 -0.07
Other Primary -0.04 -0.26 0.09 -0.11 0.10 0.01 0.02
Rural secondary -0.01 0.23 0.01 -0.01 0.01 0.00 0.01
Rural tertiary -0.02 0.34 -0.01 0.02 0.01 0.03 -0.01
Urban secondary -0.01 0.12 0.01 0.00 -0.01 0.01 0.02
Urban tertiary 0.00 0.00 -0.01 0.01 0.00 -0.01 0.01
Employment
Urban skilled
Primary -0.04 -0.13 0.08 -0.13 0.08 0.01 0.02
Secondary 0.00 0.09 0.02 -0.02 0.00 0.01 0.02
Tertiary 0.00 -0.04 0.00 0.00 0.00 -0.01 0.01
Rural skilled
Primary 0.17 -6.46 -0.29 0.88 0.02 -0.32 -0.36
Secondary 0.00 0.11 0.02 -0.02 0.00 0.01 0.02
Tertiary -0.01 0.08 -0.01 0.01 0.00 0.01 0.01
Urban unskilled
Primary -0.05 -0.21 0.09 -0.14 0.09 0.01 0.02
Secondary 0.00 0.14 0.01 -0.01 0.00 0.01 0.02
Tertiary 0.01 -0.09 -0.01 0.00 -0.01 -0.01 0.03
Rural unskilled
Primary 0.17 -6.45 -0.29 0.88 0.02 -0.32 -0.36
Secondary -0.01 0.16 0.01 -0.02 0.00 0.01 0.02
Tertiary -0.02 0.40 -0.01 0.01 0.01 0.04 -0.36
Total Rural -0.01 0.09 0.00 0.03 0.01 0.01 0.01
Total Urban 0.00 -0.05 0.00 -0.01 0.00 -0.01 0.02
Household income
Urban Households 0.00 0.12 0.00 0.00 -0.01 0.00 0.02
Rural Households -0.02 0.52 0.00 0.01 -0.03 0.46 0.48
Farm Households 0.28 -15.47 -1.08 2.68 1.00 -9.21 -10.32
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hostelry	(77%),	with	the	remainder	in	rural	other	
services	(14%)	and	rural	commerce	(9%).
As expected this means that the increase in 
Tourism output is slightly stronger in Scenario 6, 
with forestry (and the primary sector as a whole) 
positive in Scenario 5, but declining in Scenario 
6. Farm household income marginally increases 
in	 Scenario	 5	 (0.58%)	 but	 decreases	 more	
substantially	in	Scenario	6	(-5.93%).	
Scenario 7
There is no significant impact on GDP in 
the rural and urban areas. At the same time, this 
Scenario	decreases	GDP	in	Agriculture	 (-0.05%)	
with	decreases	in	Cereals	(-0.05%)	and	Livestock	
(-0.11%).	 Labour	 availability	 in	 the	 economy	
increases in the primary sector, leading to a fall 
in	 primary	 producer	 prices	 (-0.11%)	 and	 an	
associated	increase	in	exports	(0.15%).
Long Run Effects: 2020
To explore whether the long run effects differ 
significantly from the average effects already 
reported, Table 43 reports the percentage change 
for each Scenario against the base run for 2020. 
Unsurprisingly, the 2020 impacts are of the same 
sign as the average impacts. Overall, with only 
Table 43 (continued): 2020 impacts, Guipúzcoa (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
Wages
F-Skilled Labor 0.00 0.02 0.00 0.04 0.00 0.00 -0.01
F-Unskilled 
Labor
0.00 -0.07 0.00 0.04 0.00 0.01 0.00
Producer prices
Primary -0.19 4.54 0.13 -1.19 0.01 -0.17 -0.19
Secondary 0.00 0.00 0.00 0.01 0.00 0.00 0.00
Tertiary 0.00 -0.06 0.00 0.02 0.00 0.00 0.00
Exports
Total -0.01 0.15 0.02 -0.01 0.00 0.01 0.02
Primary 0.19 -4.15 -0.13 1.19 -0.03 0.23 0.26
Secondary -0.01 0.16 0.02 -0.02 0.00 0.01 0.02
Tertiary -0.01 0.16 0.00 0.00 0.00 0.02 0.02
Domestic production
Total 0.00 0.06 0.00 0.02 0.00 0.00 0.01
Total primary 0.38 -8.84 -0.29 2.49 0.03 -0.06 -0.07
Total secondary -0.01 0.16 0.01 0.00 0.00 0.01 0.01
Total tertiary -0.01 0.09 -0.01 0.01 0.00 0.00 0.01
Cereals 0.92 -18.25 -0.70 6.20 -0.01 -0.07 -0.08
Livestock 0.31 -9.23 -0.31 1.73 0.00 -0.15 -0.17
Forestry -0.13 -2.57 0.32 -0.19 0.43 0.03 0.06
Fish -0.02 0.46 0.02 -0.09 0.00 0.01 0.01
Tourism -0.02 0.25 -0.01 0.04 0.01 0.03 0.01
Source: Authors’ calculations.
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a few exceptions the magnitude of the impact 
is also of a similar (small) size to the reported 
average impact. For farm household incomes, the 
2020 impact is somewhat larger than the average 
impact for Scenarios 2, 6 and 7 with the absolute 
magnitude larger in the long run. 
6.5 Potenza
Table 44 presents results of the policy 
scenario impact analysis for Potenza, in terms of 
average percentage differences between scenario-
specific and Baseline values. As in the case of 
other study areas, policy impacts are small, 
especially in terms of total economy-wide effects, 
due to the fact that Pillar 1 and 2 funds represent 
a	very	small	proportion	of	GDP	(around	2.5%)	in	
the study area. However, as in other study areas, 
there are notable findings in terms of the rural-
urban distribution of policy impacts, as well as in 
the case of estimated effects of policy scenarios 
on sectoral activity and household income. 
Scenario 1
The switch of Pillar 2 funds towards Axes 
1 and 2 leads to a very marginal decline of 
agricultural	GDP	(-0.01%).	This	can	be	attributed	
to the very small amount of funds specific to 
Axis 3 (which are now transferred to Axes 1 
and 2) and to the fact that in this Scenario these 
particular funds are withdrawn from sectors 
which are well connected with local farming. 
Indicatively, despite the fact that overall primary 
production remains unchanged, output levels in 
several agricultural commodities (grapes, beef 
and veal, sheep and goat, milk), which possess 
high downstream links with other local sectors 
(especially tourism), record a slight decline. 
Despite the increase in capital stock and output 
in food processing (mostly due to measure 
123), the decline in investment-commodity 
demand (due to the “abolition” of Axis 3) results 
in an insignificant decline of secondary GDP 
(-0.003%).	 On	 the	 other	 hand,	 despite	 a	 small	
decline in tertiary capital stock (compared to the 
Baseline), an increase in tourism output leads to a 
small	increase	in	rural	tertiary	GDP	(0.02%).	
The overall impact of the transfer of Axis 3 
expenditure to Axes 1 and 2 has an insignificant 
economy-wide	 GDP	 effect	 (-0.002%),	 negative	
in	the	urban	centre	(-0.07%),	while	the	rural	part	
of Potenza seems to exhibit marginal gains in 
allocative	efficiency	(0.02%).	The	small	gain	in	the	
rural GDP is mostly driven by increases in rural 
tourism. The estimated increase in rural economic 
activity generates an increase in rural employment 
and wages, while the contrary happens in the case 
of urban employment and wages.
The decline in the output of several important 
agricultural commodities leads to an increase in 
regional	 agricultural	 prices	 (0.09%)	 and	a	 small	
decline	 in	primary	exports	 (-0.02%).	Projections	
of manufacturing prices and exports are in the 
same direction, while service prices decline 
marginally	 (-0.09%).	 Farm	 household	 incomes	
record	 a	 slight	 increase	 (0.05%	 on	 average),	
presumably due to the fact that most “additional” 
coupled support is directed to the already heavily 
subsidised crops sector, which (in contrast to 
other local farm sectors) records a small increase 
in output.
Scenario 2
As in the case of other study areas, in 
the Diversification Scenario the decline in 
agricultural coupled payments (Axis 2) and 
the reduction of farm capital stock leads to a 
decline	 of	 around	 -0.30%	 in	 agricultural	 GDP,	
in comparison to the Baseline Scenario. The 
decrease in coupled payments generates negative 
impacts in the output of several crop products, 
(-0.19	to	-1.00%	depending	on	the	crops).	Food	
processing production (olive oil, wine, other 
food)	also	decreases	(-0.10	to	-0.33%	depending	
on the sectors concerned), due to the decline in 
both capital stock (compared to the Baseline, 
as there are no funds for Measure 123 in this 
Scenario) and farm output, but at a lower rate 
than that estimated for crops. The decline in food 
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processing is not compensated by an increase in 
investment demand for construction, as funds for 
measures 321 and 323 are low; thus, secondary 
economic activity declines in both the rural 
(-0.27%)	and	urban	(-0.36%)	parts	of	Potenza.	In	
contrast, the increase in the tertiary-sector capital 
stock results into an increase of (especially) rural 
tertiary	output	(0.19%).	
Impacts on study-area GDP are slightly 
positive	 (0.013%).	 However,	 the	 contraction	
in the rural primary and secondary sectors is 
not compensated by gains in rural services; as 
a result, rural economic activity is projected to 
decline	 marginally	 (-0.02%).	 In	 contrast,	 urban	
output	 increases,	 though	 by	 only	 0.14%.	 In	
contrast to Scenario 1, urban wages increase 
very marginally, while wages of rural unskilled 
workers	 decrease	 by	 0.30%,	 mostly	 driven	 by	
the decline in agricultural production. There 
seem to be significant job losses in the rural 
farm	 sector	 (around	 -5%	 for	 both	 skilled	 and	
unskilled workers), while as expected, there are 
employment gains in rural service sectors.
The decline in local agricultural output 
induces a decline in food processing and an 
increase in primary and secondary producer 
prices. Hence, primary and manufacturing exports 
are	 projected	 to	 decrease	 by	 0.4%	 and	 0.1%	
respectively. Finally, due to the decline in farm 
output, agricultural household incomes decline 
by	2%,	this	implying	that	extra	factor	income	from	
diversification in non-agricultural sectors does 
not compensate for the loss in agricultural factor 
income. Income for other household types is 
negatively affected at the margin. 
Scenario 3
The reduction in Pillar 1 coupled and 
decoupled payments decreases (as expected) 
agricultural	GDP	(-0.39%).	Pillar	2	funds	remain	
almost unchanged compared to the Baseline (in 
Potenza, coupled support represents half of pillar 
1 and therefore, modulation is not affected as 
much as in other regions by the decrease of Pillar 
1 specific to the present scenario). In parallel, 
as in other study areas, an increase in allocative 
efficiency from the removal of farm support 
seems to result in gains for the secondary sector 
in	both	the	rural	(0.75%)	and	urban	(0.41%)	parts	
of Potenza. 
The overall effect on GDP is very small but 
negative	(-0.003%),	as	is	the	impact	on	the	rural	
(-0.03%)	area.	Wage	effects	are	in	general	slightly	
positive, especially for unskilled labour working 
in manufacturing. In terms of production, 
there are comparatively high negative effects 
associated with the heavily subsidised (especially 
in terms of coupled support) crops sector and 
food processing industries. 
The projected decline in farm output 
especially for agricultural sub-sectors enjoying 
considerable coupled support, reduces demand 
for rural labour and employment in the primary 
sector, while the opposite is projected in the 
case of manufacturing activity. As expected, farm 
household incomes decline very sharply, for both 
small	(-9.6%)	and	especially,	large	(-25.6%)	farm	
households. 
Scenario 4
In Potenza, this Scenario implies an increase 
in	SFP	by	23%,	while	coupled	payments	decline	
by	15%.	In	overall,	Pillar	1	support	increases	by	
1.8%.	Total	Pillar	1	and	2	funds	in	this	Scenario	
increase	 by	 almost	 14%.	 In	 other	 words,	
compared to the Baseline, agriculture receives 
less coupled support, but more decoupled 
support. As a result, there is an increase in overall 
farm	 output	 (0.22%),	 however	 total	 agricultural	
GDP	 decreases	 by	 -0.30%.	 Farm	 household	
income also increases, especially in the case of 
large	farm	households	(6.8%).	Also,	higher	Pillar	
2 funds seem to benefit food processing and rural 
tertiary capital stock, leading to an increase in 
output of both tourism and food processing. 
In overall, there is a very small positive 
effect	 on	 total	GDP	 (0.003%)	 attributable	 to	 an	
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increase	in	urban	GDP	(0.15%),	while	rural	GDP	
declines	marginally	 (-0.04%)	 due	 to	 a	 decrease	
in manufacturing activity. Effects on wages and 
employment resemble those of Scenario 2 (except 
for rural unskilled and service employment), as 
both Scenarios involve (however from a different 
perspective) a decline in coupled farm support. 
Finally, producer prices of farm products record 
an	 average	 increase	 of	 0.17%	 and	 primary	
exports	decline	by	0.49%.	
Table 44. Average impacts over years 2006-2020, Potenza (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total (Urban+Rural) -0.00 0.01 -0.00 0.00 -0.00 -0.09 0.01
Total rural 0.02 -0.02 -0.03 -0.04 -0.02 -0.14 -0.01
Total urban -0.07 0.14 0.09 0.15 0.04 0.12 0.09
Agriculture -0.01 -0.30 -0.39 -0.30 -0.21 -0.33 -0.31
Forestry 0.07 0.05 0.16 0.09 0.14 0.11 0.11
Rural secondary -0.00 -0.27 0.75 -0.05 0.12 -0.21 -0.24
Rural tertiary 0.02 0.19 -0.27 0.07 -0.00 -0.02 0.19
Urban secondary 0.09 -0.36 0.41 -0.08 0.12 2.18 -0.24
Urban tertiary -0.09 0.07 -0.19 -0.01 -0.12 -0.59 -0.02
Employment
Urban skilled
Primary -0.43 9.58 9.86 10.25 7.38 10.03 9.23
Secondary 0.20 -0.36 0.53 -0.06 0.26 2.83 -0.13
Tertiary -0.04 0.06 -0.11 0.00 -0.06 -0.55 0.02
Rural skilled
Primary 0.09 -4.93 -5.61 -5.07 -3.28 -5.21 -4.88
Secondary 0.12 -0.34 0.85 -0.06 0.23 0.40 -0.19
Tertiary -0.05 0.16 -0.26 0.06 -0.06 -0.12 0.10
Urban unskilled
Primary -0.39 9.57 9.58 10.17 7.33 9.38 9.24
Secondary 0.30 -0.40 0.53 -0.14 0.29 1.88 -0.09
Tertiary -0.20 0.12 -0.51 -0.07 -0.31 -1.41 0.08
Rural unskilled
Primary 0.05 -4.89 -5.91 -5.11 -3.41 -5.37 -4.89
Secondary 0.08 -0.04 0.86 0.13 0.29 0.44 0.06
Tertiary -0.07 0.38 -0.32 0.25 -0.01 -0.03 0.30
Household income
U-Households 0.02 -0.07 -0.05 -0.08 -0.04 -0.19 -0.05
R-Households 0.04 -0.10 -0.06 -0.11 -0.04 -0.24 -0.06
F-SmallHouseholds 0.06 -2.38 -9.61 0.15 -1.87 -2.66 -2.34
F-Largehouseholds 0.05 -2.02 -25.61 6.80 -1.58 -2.25 -1.98
Wages
F-Runskilled Labor 0.10 -0.30 0.03 -0.24 -0.02 -0.29 -0.21
F-Rskilled Labor 0.04 0.04 -0.02 -0.01 0.02 -0.18 0.07
F-Uunskilled Labor -0.07 0.04 0.24 0.08 0.02 0.61 -0.01
F-Uskilled Labor -0.02 0.02 -0.08 -0.01 -0.04 -0.13 0.00
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Scenarios 5 and 6
Channelling all Axis 3 funds to measures 
311 or 312-313 changes the distribution of 
which sectors benefit from Pillar 2 in Potenza. 
In Scenario 5, this means extra investment 
in	 hotels	 and	 restaurants	 (40%	 of	 Pillar	 2	
funds),	 energy	 (30%),	 food	 processing	 (20%)	
and	 other	 manufacturing	 (10%),	 while	 in	
Scenario 6 investment is undertaken in rural 
hotels	 and	 restaurants	 (36.4%),	 transport	
and communications and other sectors 
(19.2%	 each),	 other	 manufacturing	 (12.5%),	
food	 processing	 (7.1%)	 and	 trade	 (5.4%).	 In	
both Scenarios, investment in public goods 
(associated with measures 321, 322 and 323) is 
the clear loser. 
As the distribution of investment in these 
two Scenarios does not significantly differ, 
estimated impacts are quite similar. However, 
in terms of GDP, the different distribution of 
Table 44 (continued). Average impacts over years 2006-2020, Potenza (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
Producer prices
Tprimary 0.09 0.03 -0.23 0.17 0.09 -0.10 0.14
Tsecondary 0.06 0.06 0.09 0.10 0.04 0.49 0.12
Ttertiary -0.09 -0.01 -0.04 -0.01 -0.08 -0.23 -0.09
Exports
Total 0.01 -0.15 -0.03 -0.03 0.05 -0.05 -0.16
Primary -0.02 -0.41 -0.43 -0.49 -0.12 -0.50 -0.44
Secondary -0.07 -0.10 0.29 0.02 0.05 0.01 -0.19
Tertiary 0.14 -0.13 -0.31 0.04 0.11 0.02 -0.02
Domestic production
Total 0.02 -0.05 0.03 0.000 0.02 -0.14 -0.02
Tprimary 0.00 -0.30 -0.63 0.22 -0.07 -0.40 -0.32
Tsecondary 0.09 -0.35 0.65 -0.07 0.15 -0.03 -0.21
Ttertiary -0.01 0.12 -0.27 0.04 -0.04 -0.18 0.09
Cereals 0.02 -1.00 -1.53 -0.98 0.06 -1.32 -1.05
Veget. & 
Flowers
0.00 -0.95 -1.44 -0.86 0.54 -1.19 -0.96
Grapes -0.02 -0.19 -0.50 -0.11 -0.00 -0.24 -0.22
Other Crops 0.00 -0.40 -0.66 -0.37 -0.12 -0.51 -0.42
Beef & Veal -0.01 0.28 0.05 0.41 -0.23 0.33 0.28
Sheep & Goat -0.01 0.18 -0.11 0.31 -0.00 0.18 0.17
Milk -0.01 0.18 -0.04 0.31 -0.23 0.23 0.18
Olive Oil 0.03 -0.33 -1.02 -0.11 0.01 -0.51 -0.32
Wine 0.03 -0.15 -0.83 0.10 -0.10 -0.25 -0.13
Other Food 0.03 -0.10 -0.84 0.19 -0.10 -0.21 -0.07
Tourism 0.11 -0.21 -0.71 0.05 -0.09 -0.29 -0.11
Source: Authors’ calculations.
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funds, and, in particular, the higher share of 
investment in rural manufacturing in Scenario 
5, leads to positive projections for this sector 
(0.12%).	 Total	 GDP	 effects	 are	 very	 low	 in	
both	cases	(-0.002%	in	Scenario	5	and	-0.09%	
in Scenario 6), while there are very marginal 
urban gains (especially in Scenario 6, where 
rural sectors benefitting from extra investment 
have high backward links with the urban 
economy) and rural losses, mainly because of 
a contraction in farm investment in scenario 
6. In both Scenarios there are negative effects 
on primary jobs (in both labour categories) 
and on tertiary employment (especially for 
skilled labour). Finally, farm household income 
increases from diversification do not seem to 
be able to compensate factor income losses 
specific to the decline in farm activity. 
Table 45. 2020 impacts, Potenza (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total (Urban+Rural) -0.00 0.02 -0.01 0.01 -0.01 -0.20 0.02
Total rural 0.01 -0.01 -0.03 -0.03 -0.02 -0.30 -0.01
Total urban -0.04 0.14 0.08 0.14 0.05 0.13 0.11
Agriculture -0.01 -0.27 -0.08 0.09 0.07 -0.12 0.03
Forestry 0.05 0.05 0.14 0.07 0.12 0.10 0.07
Rural secondary 0.05 -0.29 0.63 -0.12 0.15 -0.68 -0.21
Rural tertiary -0.01 0.21 -0.24 0.10 -0.03 -0.04 0.18
Urban secondary 0.10 -0.36 0.33 -0.11 0.11 4.25 -0.23
Urban tertiary -0.07 0.09 -0.17 0.01 -0.10 -1.13 0.02
Employment
Urban skilled
Primary -0.28 8.80 8.95 9.35 6.76 10.06 8.56
Secondary 0.18 -0.37 0.46 -0.11 0.21 5.56 -0.17
Tertiary -0.03 0.06 -0.10 0.01 -0.05 -1.11 0.02
Rural skilled
Primary 0.06 -4.61 -5.16 -4.64 -3.16 -5.24 -4.57
Secondary 0.13 -0.37 0.72 -0.13 0.22 0.37 -0.20
Tertiary -0.05 0.17 -0.23 0.09 -0.06 -0.13 0.11
Urban unskilled
Primary -0.27 8.80 8.70 9.29 6.69 8.74 8.55
Secondary 0.23 -0.41 0.43 -0.20 0.20 3.46 -0.17
Tertiary -0.16 0.15 -0.47 -0.02 -0.26 -2.57 -0.02
Rural unskilled
Primary 0.01 -4.57 -5.43 -4.66 -3.29 -5.37 -4.57
Secondary 0.08 -0.06 0.73 0.05 0.28 0.41 0.04
Tertiary -0.08 0.39 -0.28 0.29 -0.02 -0.04 0.30
Household income
U-Households 0.01 -0.06 -0.04 -0.08 -0.04 -0.37 -0.05
R-Households 0.02 -0.09 -0.05 -0.10 -0.04 -0.46 -0.07
F-SmallHouseholds 0.04 -2.21 -8.54 1.10 -1.73 -2.85 -2.18
F-Largehouseholds 0.03 -1.91 -23.10 9.64 -1.50 -2.46 -1.89
Wages
F-Runskilled Labor 0.07 -0.30 0.02 -0.25 -0.03 -0.60 -0.22
F-Rskilled Labor 0.02 0.04 -0.02 0.00 0.00 -0.45 0.05
F-Uunskilled Labor -0.03 0.03 0.22 0.06 0.04 1.28 0.02
F-Uskilled Labor -0.02 0.03 -0.07 0.00 -0.04 -0.23 0.01
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Scenario 7
As already noted, in this Scenario, Axis 3 
flows constitute extra investment commodity 
demand. Hence, the shift of Axis 3 funds to 
measures 321 and 323 mainly implies a decline 
(compared to the Baseline Scenario) in secondary 
and tertiary capital stocks. 
Results show that, in an economy-wide context, 
the negative impacts of a decline in capital stock 
are marginally compensated by extra investment-
commodity demand. The overall effect on regional 
GDP	is	marginally	positive	(0.01%),	while	rural	losses	
of	-0.01%	(due	to	a	decline	in	rural	manufacturing)	
and	 urban	 gains	 (0.09%)	 are	 observed.	 Rural	
employment increases only in the case of tertiary 
(especially unskilled) labour, while, a decline in 
farm output, leads to a decrease in agricultural 
employment. Wages seem to fall for unskilled labour 
and marginally increase for skilled workers. Producer 
prices for primary and manufacturing products 
Table 45 (continued). Scenario impacts, 2020, Potenza (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
Producer prices
Tprimary 0.05 0.03 -0.19 0.20 0.09 -0.14 0.10
Tsecondary 0.04 0.06 0.08 0.10 0.03 0.87 0.09
Ttertiary -0.06 0.00 -0.03 -0.01 -0.05 -0.35 -0.05
Exports
Total 0.03 -0.15 -0.03 -0.03 0.06 -0.15 -0.15
Primary -0.02 -0.41 -0.42 -0.47 -0.16 -0.52 -0.43
Secondary -0.01 -0.11 0.26 -0.01 0.11 -0.11 -0.14
Tertiary 0.09 -0.12 -0.27 0.07 0.07 -0.09 -0.06
Domestic production
Total 0.02 -0.04 0.02 0.00 0.01 -0.34 -0.01
Tprimary 0.00 -0.30 -0.57 0.18 -0.10 -0.48 -0.30
Tsecondary 0.10 -0.36 0.54 -0.13 0.14 -0.35 -0.21
Ttertiary -0.03 0.14 -0.24 0.07 -0.05 -0.34 0.10
Cereals 0.01 -1.03 -1.43 -0.90 -0.10 -1.59 -1.02
Veget. & 
Flowers
0.00 -0.93 -1.35 -0.79 0.28 -1.44 -0.94
Grapes -0.01 -0.16 -0.42 -0.06 0.05 -0.23 -0.19
Other Crops 0.00 -0.39 -0.60 -0.32 -0.14 -0.58 -0.40
Beef & Veal 0.00 0.27 0.07 0.42 -0.16 0.34 0.26
Sheep & Goat -0.01 0.17 -0.08 0.32 0.03 0.16 0.16
Milk 0.00 0.19 -0.01 0.33 -0.14 0.26 0.18
Olive Oil 0.02 -0.33 -0.91 -0.02 -0.04 -0.70 -0.31
Wine 0.02 -0.13 -0.71 0.19 -0.07 -0.36 -0.12
Other Food 0.02 -0.09 -0.72 0.28 -0.09 -0.36 -0.07
Tourism 0.07 -0.19 -0.61 0.11 -0.08 -0.47 -0.13
Source: Authors’ calculations.
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increase, but those for services decrease, while 
exports decline for all sectors. Finally, as in the case 
of Scenarios 5 and 6, a non-negligible decline in 
farm household income is projected.
 
Long Run Effects: 2020
Table 45 reports the percentage change 
for each Scenario against the base run for year 
2020. The 2020 impacts are in general of the 
same sign as the average impacts, with a very few 
exceptions, particularly in Scenario 6. In terms 
of magnitude, 2020 impacts are also very similar 
compared with the reported average ones.
6.6 Rheintal-Bodenseegebiet
Table 46 provides the average difference 
between values in specific simulation scenarios 
and the Baseline reported as a percentage. The 
overall effects arising from RDP are very small, 
since agriculture is marginal in the regional 
economy of Rheintal-Bodenseegebiet (RBG). 
However, the impacts are not negligible for 
agriculture and for some particular rural sectors 
in the scenarios where those sectors benefit from 
an increase in investment.
Scenario 1
Table 46 shows that the overall impact of 
the transfer of Axis 3 funds to Axes 1 and 2 has 
as expected very marginal effects on GDP both 
in	 the	 urban	 (0.01%)	 and	 rural	 area	 (-0.32%),	
leading to the overall effect being negligible 
(-0.01%).	The	 loss	 in	 the	rural	GDP	is	driven	by	
decreases in the services and tourism sectors; 
however, it is partly compensated by the increase 
of	agricultural	GDP.	GDP	in	agriculture	 (0.77%)	
and	 domestic	 production	 (0.8%)	 increase	 in	 a	
similar way.
Employment in agriculture increases by 
around	 1.3%,	 while	 for	 the	 rest	 of	 the	 rural	
economy employment slightly decreases. 
The effect on overall and urban employment 
is negligible. Wages remain also unaffected. 
Changes in producer prices are negligible. Also, 
there is no impact on household incomes derived 
from shifting RDP funds to agricultural production. 
Scenario 2
Scenario 2 leads to opposite impacts to those 
displayed in Scenario 1; however, the effects are 
more perceptible because, in this particular case, 
the significant resources of Axis 2 are shifted to 
non-agricultural sectors. GDP in agriculture 
declines while the GDP in rural industries 
(Energy, Tourism and Services), increases (derived 
from the subsidies influx).The spill-over effect to 
the urban area is slightly negative. 
The overall impact on GDP is positive, but 
with	 a	 very	 small	 magnitude	 (+0.07%).	 Rural	
services	 increase	 their	 GDP	 by	 more	 than	 8%,	
and thus the whole rural area benefits (GDP 
increases	 by	 4.3%).	 Agricultural	 employment	
drops	 by	 almost	 30%;	 however,	 one	must	 keep	
in mind that it represents a small proportion 
of	 total	 employment	 (0.1%	 of	 total	 regional	
employment), which might well be absorbed by 
non-agricultural rural sectors (it also include on-
farm jobs in non-agricultural enterprises). The 
overall	impact	on	employment	is	about	2%	in	the	
rural area and negligible in the whole study area. 
The impact on regional wages is not 
significant. The rather significant decline in 
agricultural	 output	 (-5.06%)	 leads	 to	 a	 slight	
increase	in	the	primary	producer	prices	(0.37%),	
a	 decline	 in	 agricultural	 exports	 (-5.24%),	
and a small decline in the food processing 
industries	 output	 (-0.14%).	 In	 spite	 of	 that,	
the overall regional export balance remains 
almost	 unchanged	 (-0.02%).	 The	 income	 of	 all	
categories of household is negatively, but only 
very marginally affected.
Scenario 3
The overall effect on GDP is very small 
but positive. The fact that Pillar 1 is much less 
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important than Pillar 2 in RBG leads to only a 
small	decrease	in	the	agricultural	GDP	(-0.36%).	
Employment in agriculture of both the skilled 
and	unskilled	workers	declines	by	2.68%.	Wages	
remain unchanged. 
Scenario 4
This Scenario in the Rheintal-Bodenseegebiet 
context implies a significant increase of funds 
flowing to agriculture. The decrease in direct 
Table 46. Average impacts over years 2006-2020, Rheintal-Bodenseegebiet (%)
 Scenario 1
Scenario 
2
Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
TOTAL -0.01 0.07 0.02 -0.03 0.00 0.00 0.00
Rural -0.32 4.30 -0.01 0.26 -0.02 0.01 0.00
Urban 0.01 -0.18 0.02 -0.05 0.00 0.00 0.00
AgFor 0.77 -5.06 -0.36 2.51 0.00 0.00 0.00
RSecondary -0.01 0.05 0.03 -0.09 0.25 -0.01 -0.01
RTertiary -0.60 8.09 0.00 0.29 -0.21 0.02 0.00
USecondary 0.00 -0.14 0.03 -0.10 0.00 0.00 0.00
UTertiary 0.01 -0.16 0.02 -0.05 0.00 0.00 0.00
Employment
Unskilled Labour
Primary 1.27 -29.74 -2.68 15.99 0.00 0.00 0.00
R-Secondary -0.01 0.06 0.02 -0.08 0.08 -0.01 0.00
R-Tertiary -0.32 4.26 -0.02 0.19 -0.12 0.00 0.00
U-Secondary 0.00 -0.06 0.02 -0.09 0.00 -0.01 0.00
U-Tertiary 0.01 -0.12 0.00 0.00 0.00 0.00 0.00
Rural -0.18 2.24 -0.03 0.24 -0.04 0.00 0.00
Urban 0.01 -0.13 0.00 -0.01 0.00 0.00 0.00
Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Skilled Labour
Primary 1.26 -29.72 -2.68 15.98 0.00 0.00 0.00
R-Secondary -0.01 0.09 0.02 -0.10 0.05 -0.01 0.00
R-Tertiary -0.33 4.46 -0.01 0.17 -0.02 0.18 -0.05
U-Secondary 0.00 -0.02 0.02 -0.11 0.00 -0.01 0.00
U-Tertiary 0.01 -0.07 0.00 -0.02 0.00 0.00 0.00
Rural -0.16 1.82 -0.05 0.36 0.01 0.09 -0.03
Urban 0.01 -0.11 0.00 -0.02 0.00 -0.01 0.00
Household Income
H-Rural 0.00 -0.22 0.00 0.12% 0.00% 0.00% 0.00%
H-Urban 0.00 -0.17 0.00 0.09% 0.00% 0.00% 0.00%
Factor costs (wages)
F-Lskilled -0.01 0.03 0.02 -0.03 0.00 0.00 0.00
F-LUnskilled -0.01 -0.01 0.02 -0.01 0.01 0.01 0.00
F-Capital 0.00 0.00 0.00 0.00 0.00 0.00 0.00
F-Land 1.40 -32.37 -2.95 17.88 0.00 0.00 0.00
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payments is extensively compensated by a 
significant increase in the already large rural 
development funds. 
Agricultural	 GDP	 increases	 by	 2.51%	
and impacts on agricultural employment are 
also significantly positive. There is a slight 
improvement in rural GDP. However, due to 
the small importance of agriculture, the urban 
and regional GDPs are unaffected. Agricultural 
production and exports record an increase 
(respectively	by	2.48	%	and	2.6%).	Wages	do	not	
significantly change.
Scenarios 5, 6 and 7
In general, results in Table 46 show that 
reshuffling supports among non-agricultural 
activities affects the regional economy only very 
marginally. Overall, the GDP effect is practically 
none in all three Scenarios. Additional investment 
on benefitting sectors significantly increases 
sectoral production levels, (some increasing by 
up	 to	3.5%).	Nevertheless,	 these	changes	 in	 the	
selected sectors (rural energy and rural tourist 
services) do not affect factor markets or producer 
prices, due to the fact that the rural economy and 
the amount of money injected are small.
Long Run Effects: 2020
Table 47 reports the percentage change 
for each Scenario against the base run for year 
2020. The 2020 impacts are in general of the 
same sign as the average impacts. In terms of 
magnitude, 2020 impacts are in general (with a 
few exceptions) slightly higher compared to the 
reported average ones. 
Table 46 (continued). Average impacts over years 2006-2020, Rheintal-Bodenseegebiet (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
Producer Prices
Primary -0.06 0.37 0.03 -0.17 0.00 0.00 0.00
Secondary 0.00 0.03 0.00 -0.01 -0.03 0.00 0.00
Tertiary 0.06 -0.74 0.00 -0.02 0.02 0.00 0.00
Exports
TOTAL 0.00 -0.02 0.02 -0.05 0.01 0.00 0.00
AgFor 0.78 -5.24 -0.37 2.60 0.00 0.00 0.00
Food 0.05 -0.44 0.00 0.06 0.01 0.01 0.00
Secondary 0.01 -0.22 0.03 -0.10 0.02 -0.01 0.00
Tertiary -0.06 0.69 0.03 -0.05 -0.01 0.02 0.00
Domestic Production
Primary 0.80 -5.00 -0.35 2.48 0.00 0.00 0.00
Secondary 0.00 -0.13 0.03 -0.10 0.02 0.00 0.00
Tertiary -0.03 0.34 0.02 -0.03 -0.01 0.00 0.00
Total -0.01 0.04 0.02 -0.05 0.01 0.00 0.00
Agric. Prod. 0.80 -5.00 -0.35 2.48 0.00 0.00 0.00
Food 
processing
0.00 -0.14 0.02 -0.06 0.01 0.01 0.00
Rural Energy -0.14 1.91 0.00 0.06 3.46 -0.14 -0.14
Rural Tourist 
Services
-0.98 13.34 -0.01 0.47 1.38 3.30 -1.00
Rural Services -1.08 14.31 -0.01 0.52 -0.66 -0.52 0.17
Source: Authors’ calculations.
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Scenario 
1
Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6
Scenario 
7
GDP
Total (Urban + 
Rural)
-0.02% 0.12% 0.04% -0.07% 0.01% 0.00% 0.00%
Total rural -0.25% 4.64% -0.01% 0.26% -0.02% 0.00% 0.00%
Total urban 0.00% -0.16% 0.04% -0.09% 0.01% 0.00% 0.00%
AgFor 0.87% -5.52% -0.40% 2.73% 0.00% 0.00% 0.00%
Rural Secondary -0.02% 0.09% 0.05% -0.13% 0.26% -0.01% -0.01%
Rural Tertiary -0.47% 8.82% -0.01% 0.32% -0.22% 0.01% 0.00%
Urban Secondary -0.01% -0.10% 0.05% -0.15% 0.01% 0.00% 0.00%
Urban Tertiary 0.00% -0.14% 0.04% -0.09% 0.01% 0.00% 0.00%
Employment
Unskilled Labour
Primary 1.12% -32.16% -2.95% 17.38% 0.00% 0.00% 0.00%
R-Secondary -0.01% 0.07% 0.02% -0.10% 0.08% -0.01% 0.00%
R-Tertiary -0.24% 4.64% -0.03% 0.23% -0.13% 0.00% 0.00%
U-Secondary -0.01% -0.05% 0.02% -0.11% 0.00% 0.00% 0.00%
U-Tertiary 0.01% -0.13% 0.00% 0.01% 0.00% 0.00% 0.00%
Rural -0.14% 2.37% -0.04% 0.27% -0.04% 0.00% 0.00%
Urban 0.01% -0.14% 0.00% -0.02% 0.00% 0.00% 0.00%
Skilled
Primary 1.12% -32.13% -2.95% 17.37% 0.00% 0.00% 0.00%
R-Secondary -0.01% 0.11% 0.03% -0.12% 0.05% -0.01% 0.00%
R-Tertiary -0.25% 4.82% -0.03% 0.22% -0.03% 0.19% -0.06%
U-Secondary -0.01% 0.00% 0.02% -0.13% 0.00% -0.01% 0.00%
U-Tertiary 0.01% -0.08% 0.00% -0.01% 0.00% 0.00% 0.00%
Rural -0.12% 1.91% -0.06% 0.39% 0.01% 0.09% -0.03%
Urban 0.01% -0.12% 0.00% -0.02% 0.00% -0.01% 0.00%
Household Income
H-Rural -0.01% -0.21% 0.01% 0.10% 0.01% 0.00% 0.00%
H-Urban -0.01% -0.15% 0.01% 0.06% 0.01% 0.00% 0.00%
Factor costs (wages)
F-LUnskilled -0.02% 0.07% 0.04% -0.07% 0.01% 0.00% 0.00%
F-LSkilled -0.02% 0.03% 0.04% -0.05% 0.01% 0.01% 0.00%
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Table 47 (continued). 2020 impacts, Rheintal-Bodenseegebiet (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
Producer Prices
Primary -0.07% 0.40% 0.03% -0.19% 0.00% 0.00% 0.00%
Secondary -0.01% 0.03% 0.01% -0.01% -0.04% 0.00% 0.00%
Tertiary 0.04% -0.82% 0.00% -0.03% 0.02% 0.00% 0.00%
Exports
TOTAL -0.01% 0.02% 0.04% -0.09% 0.01% 0.00% 0.00%
AgFor 0.87% -5.69% -0.41% 2.81% 0.00% 0.00% 0.00%
Food 0.05% -0.46% 0.02% 0.04% 0.01% 0.01% 0.00%
Secondary 0.00% -0.19% 0.04% -0.14% 0.02% 0.00% 0.00%
Tertiary -0.06% 0.77% 0.05% -0.10% -0.01% 0.02% 0.00%
Domestic Production
Total -0.02% 0.09% 0.04% -0.09% 0.01% 0.00% 0.00%
Primary 0.90% -5.48% -0.39% 2.70% 0.00% 0.00% 0.00%
Secondary -0.01% -0.10% 0.05% -0.14% 0.03% 0.00% 0.00%
Tertiary -0.03% 0.41% 0.04% -0.07% -0.01% 0.00% 0.00%
Agric. Prod. 0.90% -5.48% -0.39% 2.70% 0.00% 0.00% 0.00%
Food processing -0.01% -0.12% 0.03% -0.09% 0.01% 0.01% 0.00%
Rural Energy -0.10% 1.95% -0.01% 0.07% 3.39% -0.14% -0.14%
Rural Tourist 
Services
-0.74% 13.77% -0.02% 0.51% 1.33% 3.21% -1.01%
Rural Services -0.80% 14.77% -0.02% 0.56% -0.65% -0.51% 0.17%
Source: Authors’ calculations.
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7 Comparison, Interpretation and Evaluation of Results
7.1 Introduction
This chapter is based on the policy impact 
analysis findings and aims at interpreting and 
evaluating the regional transferability of these 
results. 
To this end, the first Section of this Chapter 
aims at presenting a comparison of the scenario 
analysis findings in the six study areas, which have 
been analytically presented in Chapter 6 of this 
report. This comparative analysis presents study-
area-specific impacts for each of the seven scenarios 
(section 7.2). This is followed by an attempt to 
provide an interpretation of model results in the EU 
territorial context (section 7.3 on Territorial Impact 
Analysis	–	TIA).	Impact	analysis	work	in	this	project	
refers to a rather very limited number of EU NUTS 
3 regions, which by no means can be considered 
representative in respect to the natural and socio-
economic variability of European regions and the 
stage of development of rural development policy. 
In order to complement the TIA, the last Section 
of this Chapter (section 7.4) presents a more 
statistically-oriented method, which aims to assess 
how much this case study sample would need to 
be extended (using the same territorial framework) 
in order that it becomes statistically representative, 
something which would reinforce the “reliability” 
of the findings discussed above.
7.2 Comparative Analysis Case Study 
Region per Case Study Region
Table 48 provides the estimated impacts on 
GDP for the six study areas. In general, results 
show that, despite the significant differences in 
the economic structures of the six study areas and 
also in the absolute size and distribution of Pillar 
1 and 2 expenditures, there are several similarities 
(but also differences) in impact behaviour.
The following sub-sections are describing the 
results of the different scenariosin the different 
case study regions. Later (following section) , the 
territorial similarities will be analysed.
7.2.1 Aberdeen and City and Aberdeenshire
Scenario 7 (Axis 3 under 321, 322, 323), 
which is associated with an increase in labour 
supply and real tourism expenditure, as well as 
with the increase in expenditure in public goods, 
generates the highest effects on total (i.e. rural and 
urban) economic activity, bearing in mind that the 
assumptions differ in this scenario from the other 
ones. This is followed by Scenario 2 (diversification 
RDP), which results in an increase of (especially) 
tertiary activity, and (at a much lower scale) 
Scenario 4 (Rebalancing), which provides a higher 
amount of funds for Pillars 1 and 2. In contrast, the 
reduction of capital support in tourism and energy 
in Scenario 1 (agricultural RDP) generates the 
highest (though very marginal) negative effects in 
this highly diversified economy. 
Scenarios 2 (diversification RDP), 4 
(Rebalancing) and 7 (Axis 3 under 321, 322, 323) 
also generate the highest positive impacts on rural 
activity in the Scottish area. However, the shift of 
Pillar 2 policy to non-agricultural rural industries 
(Scenario 2) and higher support (Scenario 4) seem 
to determine this pattern of findings. On the other 
hand, the emphasis of Pillar 2 support on agriculture 
(Scenario 1) generates negative rural impacts. 
Urban economic effects are higher than rural ones 
in Scenarios 1, 3 and 7, while comparative rural 
gains are notable in both the Diversification and 
Rebalancing Scenarios (2 and 4). 
In the case of agriculture, positive economic 
effects are associated with the Rebalancing, 
agricultural RDP and Axis 3 under 312/313 and 
under 321, 322, 323 Scenarios, while negative 
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effects are significant in Scenarios 2 and 3, due 
to the reduction of Pillar 2 and Pillar 1 support, 
respectively. Also, there are marginally negative 
impacts, associated with Scenario 5.
To summarise, in the Scottish area, the 
Rebalancing Scenario 4 is associated with 
positive economy-wide impacts, rural benefits 
which are higher than urban ones, and positive 
projections for farm activity. Scenario 2, which 
promotes diversification, follows a rather similar 
pattern in terms of estimated impacts, but results 
in a sharp decline in farm activity. Finally, positive 
projections specific to Scenario 7 follow a pattern 
Table 48. Average impacts on GDP over years 2006-2020 (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
Aberdeen City & 
Aberdeenshire
Total 
(Urban+Rural)
-0.04 0.12 -0.01 0.01 0.02 0.00 0.51
Total rural -0.40 1.35 -0.09 0.16 0.02 0.00 0.07
Total urban 0.15 -0.53 0.03 -0.07 0.02 0.00 0.75
Agriculture 2.51 -10.19 -1.97 2.74 -0.36 0.24 0.63
Other Primary -0.16 0.48 0.27 -0.24 0.08 -0.11 0.64
Rural secondary -0.20 0.80 -0.05 0.12 0.39 -0.10 0.33
Rural tertiary -0.61 2.06 -0.04 0.10 -0.22 0.09 -0.08
Urban secondary 0.04 -0.11 0.01 -0.01 -0.04 -0.06 0.66
Urban tertiary 0.20 -0.68 0.00 -0.05 0.05 0.01 0.76
Arkadia
Total 
(Urban+Rural)
-0.02 -0.02 0.00 0.00 0.00 0.00 -0.02
Total rural 0.08 -0.50 0.01 0.00 0.00 0.01 0.00
Total urban -0.18 0.72 0.00 0.01 0.00 -0.01 -0.06
Agriculture 1.52 -5.98 -0.06 0.03 -0.05 -0.05 1.47
Rural secondary -0.50 0.54 0.12 0.11 0.11 0.09 -0.39
Rural tertiary 0.26 -0.10 -0.07 -0.10 -0.07 -0.04 0.00
Urban secondary -1.10 3.17 0.72 1.03 0.28 0.28 -1.03
Urban tertiary 0.06 0.09 -0.19 -0.25 -0.07 -0.08 0.20
Jihomoravsky 
kraj
Total (Urban + 
Rural)
-0.19 0.22 0.16 0.08 -0.02 0.00 0.02
Total rural -0.15 0.28 0.09 0.09 0.01 0.01 -0.06
Total urban -0.24 0.17 0.23 0.07 -0.05 -0.02 0.11
Agriculture 5.41 -8.03 -2.48 -0.13 0.01 0.00 -0.03
Rural Secondary -0.58 1.01 0.31 0.14 0.11 -0.07 -0.07
Rural Tertiary -0.34 0.50 0.16 0.07 -0.08 0.09 -0.06
Urban Secondary -0.44 0.40 0.37 0.09 -0.09 -0.01 0.14
Urban Tertiary -0.23 0.21 0.22 0.06 -0.03 -0.02 0.09
similar to Scenario 4, but the urban gains are 
much higher than the rural ones. The agricultural 
RDP Scenario 1 generates agricultural and 
urban benefits, but otherwise its rural and total 
economy impacts are negative.
7.2.2 Arkadia
The shift of Pillar 2 funds to the rural tertiary 
and secondary sectors (Axis 3 under 312 and 
313 Scenario), the significant increase in Pillar 
2 (Rebalancing) and the Axis 3 under 311 
Scenarios generate marginally positive effects on 
total (i.e. rural and urban) economic activity. In 
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contrast, Scenarios 2 (diversification RDP) and 1 
(agricultural RDP) generate the highest negative 
effects in this economy. 
Scenario 1 (agricultural RDP), which is 
associated with high investment benefits for local 
farming generates comparatively positive rural 
impacts. On the contrary, economic impacts 
specific to the diversification RDP (Scenario 2) are 
beneficial to the urban part of Arkadia, but not to 
the rural one. Unlike the Scottish area, rural impacts 
are higher than urban ones in most Scenarios and 
especially in Scenarios 1 (agricultural RDP) and 6 
(Axis 3 under 312 and 313). 
Table 48 (continued). Average impacts on GDP over years 2006-2020 (%)
Guipúzcoa
Total (Urban + Rural) 0.00 0.01 0.00 0.03 0.00 0.00 0.00
Total rural 0.00 0.06 0.00 0.06 0.01 0.01 0.00
Total urban 0.00 -0.02 0.00 0.02 0.00 0.00 0.01
Agriculture 0.65 -12.95 -0.49 4.39 -0.01 -0.04 -0.05
Rural Secondary -0.01 0.18 0.01 -0.01 0.01 0.00 0.00
Rural Tertiary -0.02 0.27 -0.01 0.01 0.01 0.02 -0.01
Urban Secondary 0.00 0.09 0.01 -0.01 0.00 0.00 0.01
Urban Tertiary 0.00 0.01 -0.01 0.00 0.00 -0.01 0.01
Potenza
Total (Urban + Rural) -0.00 0.01 -0.00 0.00 -0.00 -0.09 0.01
Total rural 0.02 -0.02 -0.03 -0.04 -0.02 -0.14 -0.01
Total urban -0.07 0.14 0.09 0.15 0.04 0.129 0.09
Agriculture -0.01 -0.23 -0.10 0.09 -0.09 -0.12 0.02
Rural Secondary -0.00 -0.27 0.75 -0.05 0.12 -0.21 -0.24
Rural Tertiary 0.02 0.19 -0.27 0.07 -0.00 -0.02 0.19
Urban Secondary 0.09 -0.36 0.41 -0.08 0.12 2.18 -0.24
Urban Tertiary -0.09 0.07 -0.19 -0.01 -0.12 -0.59 -0.02
Rheintal Bodenseegebiet
Total (Urban + Rural) -0.01 0.07 0.02 -0.03 0.00 0.00 0.00
Total rural -0.32 4.30 -0.01 0.26 -0.02 0.01 0.00
Total urban 0.01 -0.18 0.02 -0.05 0.00 0.00 0.00
Agriculture & Forestry 0.77 -5.06 -0.36 2.51 0.00 0.00 0.00
Rural Secondary -0.01 0.05 0.03 -0.09 0.25 -0.01 -0.01
Rural Tertiary -0.60 8.09 0.00 0.29 -0.21 0.02 0.00
Urban Secondary 0.00 -0.14 0.03 -0.10 0.00 0.00 0.00
Urban Tertiary 0.01 -0.16 0.02 -0.05 0.00 0.00 0.00
Source: Authors’ calculations.
Finally, in the case of agriculture, positive 
economic effects are associated with agricultural 
RDP and Axis 3 under 321, 322 and 323 
Scenarios, while negative effects are higher in 
Scenarios 2 (diversification RDP) and 3 (reduction 
of Pillar 1 support). 
To summarise, in Arkadia, Scenarios 5 and 6 
generate small positive economy-wide impacts, and 
comparatively rural benefits higher than the urban 
ones, but negative projections for farm activity. 
Scenario 4 (rebalancing), which involves a significant 
decrease in Pillar 1 funds and a significant increase 
in Pillar 2, improves total (rural and urban) and 
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to the urban area. Scenario 1 (agricultural RDP) 
generates agricultural and rural benefits which do 
not leak to the urban area, but its effects on total 
economic activity are negative. Finally, Scenario 2 
(diversification RDP) seems to be rather negative 
as it is associated with negative effects on rural, 
agricultural and total economic activities and in 
parallel, leaks benefits to urban Arkadia. 
7.2.3 Jihomoravsky kraj
Scenario 2 (diversification RDP) generates 
the highest effects on total economic activity, 
followed by Scenarios 3 (reduction of Pillar 1) and 
4 (Rebalancing). In contrast, the redistribution of 
Pillar 2 funds towards Axes 1 and 2 in Scenario 
1 (agricultural RDP) creates the highest negative 
effects in this economy. 
The diversification RDP and Rebalancing 
Scenarios (2 and 4) also lead to comparatively 
high positive rural impacts. As in the Scottish area, 
the shift of Pillar 2 policy on non-agricultural rural 
industries (Scenario 2) and higher Pillar 2 support 
determine these projections. On the other hand, 
the emphasis of Pillar 2 support on agriculture 
and the shift of Axis 3 investment in public 
goods (scenarios 1 and 7) generate negative rural 
impacts. Urban economic effects are higher than 
rural ones in Scenarios 7 (Axis 3 under 321, 322 
and 323) and 3 (reduction of Pillar 1), while rural 
gains are higher in both the diversification and 
Rebalancing Scenarios (2 and 4).
In the case of agriculture, positive economic 
effects are associated with Scenarios 1 (agricultural 
RDP), 5 (Axis 3 under 311) and 6 (Axis 3 under 
312 and 313), while negative effects are significant 
in Scenarios 2 and 3, due to the reduction of Pillar 
2 and Pillar 1 support, respectively. 
To summarise, in Jihomoravsky kraj, the 
Rebalancing Scenario 4 is associated with 
positive economy-wide impacts and rural benefits 
that are higher than urban ones, but there are also 
negative projections for farm activity. Scenario 2, 
which promotes diversification, follows a rather 
similar pattern in terms of estimated impacts 
(generating also urban benefits), as is Scenario 
3 (reduction of Pillar 1). Finally, the Agricultural 
RDP Scenario 1 generates agricultural benefits, 
but otherwise its rural and total economy impacts 
are negative.
7.2.4 Guipúzcoa
The increase in Pillar 1 and 2 funds (Scenario 
4, Rebalancing) generates the highest but still 
very marginal, positive economy-wide impacts, 
followed by the diversification RDP Scenario 
(Scenario 2). Also, these two Scenarios are 
associated with higher rural effects, compared 
to those generated for the urban part of this 
region. Economy-wide, rural and urban impacts 
associated with the remaining five Scenarios are 
almost none.
In the case of agriculture, positive economic 
effects are associated with Rebalancing and 
agricultural RDP Scenarios, while, as in other study 
areas, significantly negative effects for local farming 
are generated by the diversification RDP Scenario. 
The remaining four Scenarios seem to influence local 
farm activity negatively, though very marginally. 
To summarise, scenario-specific impacts 
estimated	 for	 Guipúzcoa	 are	 very	 marginal.	
In terms of rural development, Scenarios 4 
(Rebalancing) and 2 (diversification RDP) 
generate marginally positive economy-wide 
impacts and rural benefits which are higher than 
urban ones; however, positive projections on 
farm activity are only specific to the Rebalancing 
Scenario, while diversification RDP benefits rural 
non-farm activity. Scenario 1 (agricultural RDP) 
generates agricultural benefits, but impacts on 
the rest of the rural economy are negative. 
7.2.5 Potenza
The shift of Pillar 2 funds to the rural 
tertiary and secondary sectors (diversification 
RDP), the Axis 3 under 321 and 323, and the 
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increase of Pillar 1 and 2 funds (Rebalancing) 
Scenarios (respectively 2, 7 and 4) generate 
marginally positive economy-wide effects. 
In contrast, the remaining four Scenarios 
generate very marginal negative effects in this 
local economy. 
Only Scenario 1 (agricultural RDP) that is 
associated with investment benefits for local 
farming seems to be producing positive rural 
impacts, while the rural part of this study 
region records losses in the remaining six 
Scenarios, and especially in scenario 6 (Axis 
3 under 312 and 313), followed by scenario 
4 (Rebalancing). In contrast, despite being 
marginal, urban gains are evident for all 
except Scenario 1, due to the high leakages 
of rural economic activity towards the city of 
Potenza. 
Finally, in the case of agriculture, positive 
economic effects are associated with Rebalancing 
and Axis 3 under 321, 322 and 323 Scenarios (4 
and 7), while negative effects are comparatively 
higher in Scenarios 2 (diversification RDP), 6 
(Axis 3 under 312 and 313) and 3 (reduction of 
Pillar 1 support). 
To summarise, in Potenza, Scenarios 2 
and 7 generate marginally positive economy-
wide impacts, but also rural losses and 
negative projections for farm activity. In most 
Scenarios, the local farming and rural areas are 
both projected to contract, while in Scenarios 
1 (agricultural RDP), 4 (Rebalancing) and 7 
(Axis 3 under 321 and 323), there seems to 
be a trade-off between growth in agricultural 
and total rural economic activity, which might 
be attributed to the comparatively (to other 
study areas) high importance of coupled farm 
support in this region. Finally, rural leakages 
to the urban centre seem to characterise this 
economy, and rural policy benefits seem to be 
diffusing towards the economy of the city of 
Potenza. 
7.2.6 Rheintal-Bodenseegebiet
As in other study areas, Scenario-specific 
economy-wide effects in Rheintal Bodenseegebiet 
are marginal. Positive economy-wide effects 
are generated only through the shift of Pillar 2 
funds to the rural tertiary and secondary sectors 
(diversification RDP, scenario 2) and the decline 
of farm subsidies (Scenario 3). In contrast, 
despite the significant increase in Pillar 2 funding 
associated to the Rebalancing scenario (4), 
negative economy-wide effects are predicted in 
this Scenario as well as in the agricultural RDP 
policy option (scenario 1).
Scenarios 2 (diversification RDP) and 4 
(Rebalancing) generate positive rural impacts 
and negative urban ones. On the contrary, rural 
economic impacts specific to the agricultural 
RDP, decline in farm subsidies and Axis 3 under 
measure 311 Scenarios seem to be negative, 
while urban impacts are positive. 
Finally, in the case of agriculture, positive 
economic effects are associated with the 
Rebalancing and agricultural RDP scenarios 
(4 and 1), while negative effects are higher in 
Scenarios 2 (diversification RDP) and 3 (reduction 
of Pillar 1 support). 
To summarise, in Rheintal Bodenseegebiet, 
Scenarios 2 and 3 generate marginally positive 
economy-wide impacts, and,in the case of 
Scenario 2, notable rural benefits. Scenario 4, 
which involves a significant increase in total 
funds, improves rural and agricultural economic 
activity; however, in all other Scenarios, an 
increase in agricultural activity also “means” 
a decline in rural economic (and vice versa), 
a pattern that (as in Potenza) can be possibly 
attributed to the coupled nature of farm support. 
Finally, in all Scenarios there seems to be a 
trade-off between rural benefits and urban losses 
(and vice versa). The following section intends 
to analyse the cross-regional impacts.
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Approach
7.3.1 Introduction
An approach, which selects case study 
regions from the point of view of the consequent 
territorial impact assessment (TIA) of model 
results, is followed here27 so as to evaluate the 
transferability of such results. As described in 
Chapter 2 of this Final Report, two territorial 
typologies have been used for the selection of 
case studies: the two digit (two dimensional) 
diversification typology of TERA-SIAP 
(Weingarten et al.,	 2009	 –	 Figure	 35)	 and	 the	
refined OECD typology. Actually, these two 
typologies constitute the territorial framework of 
the RURAL ECMOD project; the diversification 
typology relates to the economic structure of 
the region and therefore its capacity to develop 
efficiently non-agricultural rural development 
policies, while the refined OECD typology 
indicates the rural character of each region, its 
access to urban centres and the share of non-
built (open) space. Table 49 shows how the 
six conducted case studies fit in this territorial 
framework. In light of this territorial framework 
and the actual model results, arguably, the six 
case studies provide a preliminary picture of the 
policy scenario impacts. 
Table 49. RURAL ECMOD case studies in the territorial framework
27 A similar approach is also followed in the TERA-SIAP 
project (Weingarten et al., 2009).
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7.3.2 Methodology
The simplest approach to the interpretation 
of the RURAL ECMOD results from the point 
of view of Territorial Impact Assessment (TIA) is 
to consider the results from each case study as 
the representation of each territorial class that it 
corresponds to in the matrix given by Table 49. 
In the context of this approach, the “optimal” 
situation would be to have a case study for each 
cell of Table 51, i.e. “9x6=54” case studies, 
but already nine case studies might ensure that 
all row and column classes are covered. The 
number of case studies of fifty-four might seem 
high, particularly in light of the capacity and 
time constraints of the project, but still represents 
around	 4%	 of	 EU	 NUTS	 3	 regions.	 In	 this	
exercise, RDP impacts have been investigated in 
six regions, hence, the territorial impact analysis 
can be judged as incomplete at the level of the 
stated territorial framework.
A more sophisticated approach could 
differentiate between the sensitivity of results 
associated to the regional characteristics and to 
the scenario assumptions. This approach can be 
accomplished in two steps. First, results (indicators) 
are pictured in a matrix with regional typology 
(regional characteristics) on the vertical axis and 
Scenarios on the horizontal axis (Table 50). 
Second, the approach allows investigating 
whether there are territorial differences in 
policy impacts, and in particular which policy 
impact indicators are found to be specific 
to certain regional characteristics. Similarly, 
it can be investigated whether (and how) 
scenario characteristics specifically affect each 
regional type (study area). Obviously, regional 
characteristics can be extended to more factors 
than only those constituting the territorial 
framework (typologies). However, such an 
approach is not adopted in this analysis. Ideally, 
the second step of the territorial assessment will 
lead to a matrix. Then, clear patterns could lead 
to the generalisation of findings to other EU NUTS 
3 areas, which belong to the “clusters” specific to 
the RURAL ECMOD six areas.
7.3.3 Simple Territorial Impact Assessment
Three sets of indicators (GDP changes, 
employment changes and factor income changes) 
Table 50. Presentation of results in the territorial framework x scenarios matrix (changes to GDP in respect 
to baseline)
are used for the TIA of policy scenarios that 
have been carried out in this study. These sets of 
indicators obviously relate to CMEF (Common 
Monitoring and Evaluation Framework) impact 
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indicators28. Similarly to the presentation of 
results, average annual percentage changes of 
the scenario values to the Baseline are reported 
here. This exercise is limited to 6 case studies and 
therefore generalisation of its results should be 
envisaged with a lot of caution.
28 The CMEF is the Common Monitoring and Evaluation 
Framework for Rural development Programmes in the 
different member States of the EU 27. It includes different 
sets of indicators (baseline, output, result, impact). 
There are seven common impact indicators relating to 
growth, jobs, productivity, biodiversity, high nature value 
areas, water and climate change which reflect explicitly 
objectives established by the European Council and the 
Strategic Guidelines for rural development. The impact 
of the RD programme as a whole should be assessed 
against these seven indicators to take into account the full 
contribution of all axes of the programme.
Table 51. Simulation results of Scenario 1 (Agricultural RDP) in the territorial framework (avg. % change to 
baseline)
a) Regional GDP
Table 51 presents the impacts on GDP of 
Scenario 1 (all RDP resources are channelled 
to agriculture). Under the heading “Average” 
we present row or column averages for each 
territorial class where at least one case exists. 
Under the heading “Weight”, it is represented the 
shares of each territorial class on the whole EU in 
terms of number of NUTS 3 regions29. 
29 GDP, area, population, etc. can obviously be used too.
b) Rural GDP
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ts c) Urban GDP
d) GDP- Primary sectors
e) GDP – Rural secondary sectors
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In the TIA, attention is given on the direction 
of effects, positive or negative, and also on their 
magnitude. Obviously, there are some territorial 
differences in each table (a-f), since nowhere the 
signs are the same for all cases. 
Starting from the most aggregate level, the effect 
of policy changes seems rather small for all cases (thus 
addressed regional types). The GDP in the rural parts 
is affected markedly negatively in more diversified 
economies (classes 23, 31, 33) and more urbanised 
regions (ICR, UCR), while there is no benefit or loss 
in the rural part of rather rural economies (RPR, 
RAR). In contrast, spill-over effects to the urban parts 
are negative in rural and more agriculture-dependent 
regions, variable in intermediate regions (for more 
diversified economies positive, for the average 
negative) and there is no spill-over effect in the urban 
regions. There is a rather significantly positive effect 
on primary sectors and negative or no impact on 
rural secondary sectors. Rural tertiary sectors in rural 
areas and less diversified economies are affected 
positively by policy changes favouring agriculture, 
while in more urban and diversified economies 
tertiary sectors will be worse off.
In general, there are differences in impacts in 
terms of GDP between rural and less diversified 
economies on one hand, and intermediate and 
urban and more diversified economies on the other 
hand. A similar analysis can be conducted for other 
two sets of indicators (employment and income) 
and all scenarios. All tables are not presented in the 
report, but the report is accompanied by an excel 
workbook available on the web (see Appendix 2) 
with which the reader can easily generate them on 
pre-defined work sheets. 
Other aspects of the impact of scenario 1 
might be analysed, for example:
•	 concerning	 the	 employment	 impact	 of	
Scenario 1, there is generally an increase of 
agricultural employment in all case studies 
except for Aberdeen (the intermediate region 
with the economy most founded in the 
secondary and tertiary sectors). The spill-over 
effects to employment in the rural secondary 
and tertiary sectors are significant for all 
regions and it is variable in terms of directions 
of effects. The magnitude of the spill-over 
effects	 is	 rather	 small,	 usually	 below	 1%.	 In	
most cases, the magnitude of the impacts on 
the primary sector employment is much higher 
than the magnitude of the spill-over effects (in 
relative terms). In total, negative and positive 
effects should compensate each other.
•	 the	impact	of	Scenario	1	on	rural	household	
income is rather negligible while the effect 
on agricultural households is positive, 
however very marginal and correlated 
with the amount of funds spent in Axis 3 
measures. 
f) GDP- Rural tertiary sectors
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7.3.4 Territorial Impact Assessment and 
Scenario Assumptions
The RURAL ECMOD policy scenarios can be 
classified into three sets: 
•	 scenarios	of	(re-)distribution	of	Pillar	2	funds	
between agricultural and non-agricultural 
activities in rural areas (Scenarios 1 and 2);
•	 scenarios	 addressing	 the	 overall	 funding	 of	
the agricultural policy (Scenarios 3 and 4);
•	 scenarios	 addressing	 directions	 of	 non-
agricultural (Axis 3 of Pillar 2) support 
(Scenarios 5, 6 and 7).
Tables 51 and 52.a suggest that policy 
scenarios have marginal effects on the 
overall economic performance of the case 
study regions (Total GDP), with the possible 
exception of the first group of scenarios, in 
particular in intermediate closed regions 
(Jihomoravsky kraj and Aberdeen City and 
Aberdeenshire). 
This is, however, not the case when more 
“disaggregated” indicators are assessed. 
Tables 52.b and 52.c show the evolutions 
of urban and rural output for each region and 
Table 52.a. Relationship between scenarios and territorial framework - Total Regional GDP
scenarios. Impacts on GDP and employment are 
strongest for the first set of scenarios (distribution 
of Pillar 2 funds), then for the second set (CAP 
funding) and the weakest for the third set 
(distribution of funds to Axis 3 measures). 
Table 52.b. Relationship between scenarios and territorial framework - Rural Regional GDP
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It shows also that, concerning the first set of 
scenarios, the direction of impacts is in general 
opposite in urban and rural parts of the region 
concerned. Scenario 1 (RDP focusing on agriculture 
and forestry) has a positive impact in rural parts of 
rural accessible or peripheral NUTS-3 areas with high 
or average importance of agriculture, and negative or 
inexistent in other ones (rural parts of intermediate 
and urban NUTS-3 areas). Scenario 2 (RDP focusing 
on diversification) mirrors the previous scenario 
and accordingly impacts are positive in rural parts 
of already diversified NUTS-3 areas. In this set of 
scenarios on the distribution of pillar 2 between axes, 
in general, the impact on urban parts of the areas is 
opposite to impacts in their rural parts. 
The effects of the second and third sets 
of scenarios are less obvious. In the second 
set of scenarios, decreasing the first pillar has 
Table 52.c. Relationship between scenarios and territorial framework - Urban Regional GDP
small effects on rural and urban output, with 
exception of regions having a higher share of 
coupled payments (Potenza) or under transitional 
arrangements (Jihomoravski Kraj), and the re-
balancing scenario is strongly determined by the 
introduction of a flat rate, which implies either an 
increase of decoupled payments or a decrease, 
depending on the regions. In the third set of 
scenarios. impacts are even smaller, influenced 
by the low level of axis 3 interventions.
In terms of sectoral effects, Tables 52.d to 
52.f show that the magnitude of impacts is usually 
higher in primary sectors than in secondary and 
tertiary sectors (likely depending on the patterns of 
links between agriculture and the rest of the rural 
economy). This particular pattern of results suggests 
that economic structures seem to affect policy impact 
findings (as partly demonstrated in the simple TIA).
 
Table 52.d. Relationship between scenarios and territorial framework – Primary sectors (agriculture, 
forestry) output
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Tables 52.g and 52.h show that employment 
effects follow GDP in terms of direction and 
magnitude.
Concerning farm household income effects 
(available for five regions out of six, see Tables 
Table 52.e. Relationship between scenarios and territorial framework - Rural Secondary sectors output
Table 52.f. Relationship between scenarios and territorial framework - Rural Tertiary sectors output
Table 52.g. Relationship between scenarios and territorial framework – Total skilled employment in 
primary sectors (agriculture, forestry)
52.i and 52.j), the results are mixed: scenario 1 
(Agricultural RDP) is associated with an increase 
of farm household income, while the mirroring 
scenario 2 (Diversification RDP) is associated to 
a decrease of farm household income in most 
regions. In the second group of scenarios, the 
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.Table 52.h. Relationship between scenarios and territorial framework – Rural skilled employment in 
secondary sectors
Table 52.i. Relationship between scenarios and territorial framework - Rural households income
decrease of pillar 1 is associated in general to a 
decrease of farm income, while the rebalancing 
scenario has mixed effects, depending on the 
level of the flat rate introduced and the level of 
remaining coupled payments. 
Table 52.j. Relationship between scenarios and territorial framework – (Large) farm households income
7.3.5 Additional Aspects
Differences in impact indicators amongst 
regions, which cannot be explained by factors of 
the territorial framework, might be explained by 
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additional factors such as the state and dynamics 
of the development or the initial agricultural policy 
pattern. For the former, we consider regional GDP 
per capita in the base year and its average annual 
growth rate 2006-2020, and for the latter, the total 
amount and the share of Pillar 2 and Axis 3 on the 
regional CAP budget. Concerning Scenario 4, the 
current rate of SFP and its divergence with what 
could be an EU flat rate also influences results. 
Table 55 confirms that adding the development 
aspects does not yield much over the current 
territorial framework. From Table 54 we can find 
that two of the six case studies exhibit a relatively 
higher share of Pillar 2 (than the rest of the regions 
under scrutiny). This phenomenon can explain 
a stronger response of Rheintal-Bodenseegebiet 
to some policy changes (Scenarios 2 or 4); 
nevertheless, for Arkadia, such explaining criteria 
do not have the same power. Similarly, the relative 
size of Axis 3 is very small for all regions, and thus 
has a limited explaining power. The effect of the 
size of Axis 3 is most visible on the magnitude 
of the reaction between the first and the second 
scenarios. In Scenario 1, agriculture receives 
rather little from the transfer of small Axis 3 funds, 
while in Scenario 2 non-agricultural sectors get a 
Table 53. Development state and dynamics in the territorial framework (average GDP annual 
growth rate 2006-2020 and regional GDP per capita)
Table 54. Initial CAP pattern (share of Axis 3 and Pillar 2 in the total CAP budget)
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much higher amount of Axis 1 and Axis 2 funds. 
However, the differences in relative shares of Axis 
3 can satisfactorily explain the various responses 
within the same diversification types (e.g. 
Aberdeen	City	and	Aberdeenshire	and	Guipúzcoa)	
and not across types.
7.3.6 Conclusions on TIA
First of all, we can conclude from the above 
analysis that bringing the case studies results 
into the territorial framework is beneficial for 
understanding and interpreting the results. 
Here, the TIA based on the selected six case 
studies indicates that there is an important level 
of similarity in impacts, in terms of directions 
(positive and negative)30 and often also in their 
magnitude31 but also clear effects of regional 
economic features in particular regarding 
Scenarios 1 and 2. We could also see that the 
effects on the primary sector tend to be common 
and mainly associated with the scenarios, while 
the effects on secondary and tertiary sectors 
(or households) are rather region-specific. In 
some particular cases, we could associate the 
effects to regional characteristics of the territorial 
framework, in some others it will be necessary to 
look for explanations in other settings (perhaps 
more detailed indicators on the economic 
structures, policy design, or model settings) of the 
selected case studies. 
Taking into account the statistical 
rigorousness of the two-step selection procedure 
(see Chapter 2) and the fact that each step 
of this procedure ensures that the sample is 
representative of the most common cases to 
be met, and considering the great variability 
of rural areas around Europe, it can be argued 
that the sample provides a reasonable base for 
getting a first idea of results on the EU-wide 
policy analysis level. Nevertheless, caution with 
the generalisation to the EU level is needed, in 
30 Four and more (usually five) case studies react in the same 
direction.
31 Keeping in mind these are relative changes.
view of the small number of cases studied (see 
below Section) and of the existence of additional 
aspects mentioned in Section 7.3.5. 
7.4 Improving Representation and 
Transferability of Results
It is plausible to assume that a higher number 
of case studies will improve the analysis from the 
point of view of transferability of the impacts and 
conclusions to an EU-wide context. Intuitively, 
and based on the TIA, already nine case studies 
will fill gaps in the diversification typology, while 
eighteen case studies will ensure that there are, at 
least, two case studies in each column and row 
of Table 51, this might allowing differentiation 
of row and column factor effects. Also, we will 
need fifty-four case studies to fill each cell (cross 
section) if using the current territorial framework.
However, if a statistically representative 
sample is to be drawn, the sample size and 
sampling procedures should be examined. Let us 
suppose two crucial variables for the purposes of 
the project are Axis 332 and Pillar 1 spending. In 
addition to the territorial framework, the minimum 
sample should be representative of the location 
of these variables among the population of the 
113233 regions. Thus, the sample size should 
be estimated according to these variables, i.e., 
percentage spending on Axis 3 measures, from 
hereafter referred as ‘’Axis 3 variable” and Pillar 
1 expenditures as percentage of GVA in the 
primary sector, from hereafter referred as “Pillar 
1 variable”. In this case the sample size for an 
assumed normally distributed variable is given by:
            where n is the sample size, za is the 
ordinate of the Normal curve corresponding to a, 
32 At least the effect on the magnitude of the impacts has 
been shown
33 The total number of NUTS-3 regions in the EU-27 is 1303, 
however in the TERA-SIAP typology there is only a classification 
of 1132 regions due to the lack of data of some regions derived 
from the 2008 revision of the NUTS nomenclature. 
( )
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estimator precision . This parameter usually has 
the value of 0.1 or less. Furthermore, 	    is the 
variance of the population 	    and is the specified 
precision of the estimate. 
In the context of study area selection, the 
RURAL ECMOD project has collected “Axis 
3” and “Pillar 1” variables for thirty case study 
areas. Thus, we can use these data to estimate 
sample sizes with varying degrees of precision. 
Figure 36 shows that “Axis 3” spending variable 
is	normally	distributed	in	the	range	between	12%	
to	30%	spending	where	it	follows	the	diagonal	of	
the normal q-q plot, with one significant outlier 
exhibiting	 a	 value	 of	 44%	 (DED14,	 Annaberg).	
Figure 36. Normal q-q plot of the % spending on Axis 3 measures among the thirty case study areas
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Table 55. Descriptive statistics of the “Axis 3” spending variable in the sample of the thirty reg
 Statistic Standard Error
Mean 16.874 1.241
95% Confidence Interval for Mean
Lower Bound 14.335  
Upper Bound 19.413  
5% Trimmed Mean 16.112  
Median 15.160  
Variance 46.234  
Std. Deviation 6.799  
Minimum 8.935  
Maximum 43.020  
Range 34.085  
Interquartile Range 5.542  
Skewness 2.195 0.427
Kurtosis 6.717 0.833
Source: Authors’ calculations
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A formal test shows that the Axis 3 spending 
variable is normally distributed. The Kolmogorov-
Smirnov normality test is D=0.205, K-S z-score 
=1.125, which, with 30 degrees of freedom and 
at	the	5%	significance	level,	is	beyond	the	critical	
value of 0.242 and thus, the null hypothesis 
that the Axis 3 spending variable is normally 
distributed cannot be rejected. Furthermore,if 
the outlier region (DED14) is excluded from the 
sample of the thirty regions, the Axis 3 spending 
variable remains normally distributed with 
descriptive statistics shown in Table 56 and the 
respective Kolmogorov-Smirnov normality test is 
such as D=0.134, K-S z-score=0.722, which, with 
29	degrees	of	freedom	and	at	the	5%	significance	
level, is well beyond the critical value of 0.246 
Figure 37. Normal q-q plot of the % of Pillar 1 spending on GVA in the primary sector among the 
thirty case study areas
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Table 56. Descriptive statistics of the “Axis 3” spending variable in the sample of the twenty-nine (n-1) 
region
 Statistic Standard Error
Mean 15.978 0.883
95% Confidence Interval for Mean
Lower Bound 14.163  
Upper Bound 17.782  
5% Trimmed Mean 15.703  
Median 14.675  
Variance 22.629  
Std. Deviation 4.757  
Minimum 8.935  
Maximum 28.576  
Range 19.641  
Interquartile Range 4.928  
Skewness 0.905 0.434
Kurtosis 0.575 0.845
Source: Authors’ calculations
144
7 
C
om
pa
ris
on
, I
nt
er
pr
et
at
io
n 
an
d 
Ev
al
ua
ti
on
 o
f 
R
es
ul
ts
and thus the null hypothesis that the Axis 3 
spending variable is normally distributed again 
cannot be rejected. 
Similarly, Figure 37 above, shows that “Pillar 
1” spending variable is normally distributed 
in	 the	 range	 of	 10%	 to	 40%	 spending,	 where	
it follows the diagonal of the normal q-q plot, 
with one significant outlier reporting a value of 
almost	70.5%	of	its	Pillar	1	spending	on	GVA	in	
the primary sector (GR431, Irakleio). In fact, the 
Kolmogorov-Smirnov normality test is D=0.136, 
K-S z-score =0.742, which, with 30 degrees 
of	 freedom	 and	 at	 the	 5%	 significance	 level,	 is	
beyond the critical value of 0.242 and thus, the 
null hypothesis that the Pillar 1 spending variable 
is normally distributed cannot be rejected.
If the outlier region (GR431) is excluded 
from the sample of the thirty regions, “Pillar 1” 
spending variable is normally distributed with 
descriptive statistics shown in Table 58 and the 
Table 57. Descriptive statistics of “Pillar 1” spending variable in the sample of the thirty  regions
 Statistic Standard Error
Mean 19.755 2.475
95% Confidence Interval for Mean
Lower Bound 14.693  
Upper Bound 24.817  
5% Trimmed Mean 18.433  
Median 16.158  
Variance 183.777  
Std. Deviation 13.556  
Minimum 3.100  
Maximum 70.487  
Range 67.386  
Interquartile Range 15.582  
Skewness 1.843 0.427
Kurtosis 5.557 0.833
Source: Authors’ calculations
Table 58, Descriptive statistics of “Pillar 1” spending variable in the sample of the twenty-nine regions
 Statistic Standard Error
Mean 18.005 1.812
95% Confidence Interval for Mean
Lower Bound 14.293  
Upper Bound 21.718  
5% Trimmed Mean 17.764  
Median 15.057  
Variance 95.252  
Std. Deviation 9.760  
Minimum 3.100  
Maximum 37.468  
Range 34.367  
Interquartile Range 15.634  
Skewness 0.325 0.434
Kurtosis -1.090 0.845
Source: Authors’ calculations
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respective Kolmogorov-Smirnov normality test 
is (D=0.155, K-S z-score=0.834) which, with 29 
degrees	 of	 freedom	 and	 at	 the	 5%	 significance	
level is well beyond the critical value of 0.246 
and thus the null hypothesis that the Pillar 1 
spending variable is normally distributed cannot 
be rejected. 
Before we can use the formula presented 
above to estimate the desired sample size for 
each of the two variables under consideration 
we must have a good estimate of the population 
variance and set the degree of precision. Taking 
into account from Tables 55 and 56 that the 
variance for the “Axis 3” variable is 46 (when 
considering the outlier region DED14) and 22.6 
when the outlier is not considered. In addition, 
as the sample size increases, the variance of this 
variable will decrease, therefore a good and safe 
“guesstimate” could be that the variance will be 
between 20 and 40. If we assume an estimate of 
the mean at around 16 (from Tables 57 and 58) 
then we may decide to tolerate precision levels at 
0.8	points	(5%	of	the	mean	value,	=1.6),	1.2	points	
(7,5%	of	the	mean	value,	=2.4),	and	1.6	points	(10	
%	of	 the	mean	value,	=3.2).	The	aforementioned	
combinations of the “guesstimate” for the variance 
and the required precision, give the sample size 
presented in Table 59.
Table 59 shows that with a true population 
variance from 25 to 40 and a very reasonable 
precision factor, the sample size should be 
between 17 and 27 case studies. 
Taking into account from Tables 57 and 
58 that the variance for the “Pillar 1” spending 
variable is 184 (when considering the outlier 
region GR431) and 95 when the outlier is 
not considered. In addition, as the sample 
size increases, the variance of this variable 
will decrease, therefore a good and safe 
“guesstimate” could be that the variance will be 
between 70 and 130. If we assume an estimate 
of the mean at around 19 (from Tables 59 and 60) 
then we may decide to tolerate precision levels 
at	1.5	 (7,9	%	of	 the	mean	value,	=3),	 2	points	
around	 the	 mean	 (10,5%	 of	 the	 mean	 value,	
Table 59. Sample sizes according to the true population variance   and the precision factor and for =5% ( 
1.96) for the “Axis 3” variable
Levels of the precision factor ( ) Alternative population variance estimates 
20 25 30 40
1.2 53 67 80 107
2.4 13 17 20 27
3.2 8 9 11 15
Source: Authors’ calculations
Table 60. Sample sizes according to the true population variance   and the precision factor and for =5% ( 
1.96) for the “Pillar 1” spending variable
Levels of the precision factor ( ) Alternative population variance estimates 
70 90 110 130
3 30 38 47 55
4 17 22 26 31
5 11 14 17 20
Source: Authors’ calculations
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=4),	 and	 2.5	 points	 around	 the	 mean	 (13,1%	
of the mean value, =5). The aforementioned 
combinations of the “guesstimate” for the 
variance and the required precision, give the 
sample size presented in Table 60. Table 60 
shows that with a true population variance 
from 70 to 130 and a very reasonable precision 
factor, the sample size should be between 17 
and 26 case studies. 
Our own intuition, and taking into 
account the true population variances for the 
two variables, shows that a sample size of at 
least	 twenty	 will	 be	 adequate	 to	 have	 a	 95%	
confidence. This estimate of the suggested sample 
size is made possible because thirty areas which 
are representative of the variability of rurality 
in Europe have been initially selected and 
provide the necessary feedback for sample size 
estimations. If the sample size is agreed to be 20, 
case study areas can be allocated to the territorial 
framework defined earlier (Table 61).
Under the aforementioned allocation of 
the proposed twenty case study areas, the most 
dominant rural types according to TERA-SIAP 
methodology, namely types 11, 21, 31 and 33 
which together account for 833 NUTS regions 
are covered by sixteen case study areas. This 
proposed stratified allocation of the sample of 
twenty regions will increase the sensitivity of the 
sample and will allow expert knowledge to focus 
more on choosing areas from a narrow set of 
alternative candidate case study regions. 
 
Table 61. Proposed indicative allocation of the proposed sample size of 20 case study areas to 
OECD types and the three-digit TERA-SIAP types
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8 Conclusions
Taking into account the structural 
characteristics of the six study areas and the 
differences in the patterns of Pillar 1 and 2 
implementation, this analysis has rather confirmed 
expectations in terms of size and direction of the 
impacts of the simulated rural policy changes on 
these six regional and particular rural economies. 
In general, with the exception of the projected 
declines in agricultural GDP in Scenario 2 
(diversification RDP), the estimated impacts are 
small in all six areas. 
Main findings per study area can be 
summarised as follows:
•	 In	Aberdeen	City	and	Aberdeenshire,	higher	
expenditure on the two Pillars (Scenario 
4) and Axis 3 spending on public goods 
(Scenario 7) seem to mostly benefit the 
regional, rural and agricultural economies. 
Also, moving funds out of agriculture and 
towards the non-farm economy benefits the 
whole region as well as its rural part, while 
the direction of Pillar 2 funds to agriculture 
generates economy-wide and rural losses.
•	 In	 Arkadia,	 an	 increase	 in	 diversification	
funds, which at the same time does not 
restrict funds from farm and food processing 
investment (i.e. Scenario 6), generates 
economic benefits. If closing the rural-urban 
welfare gap is the main policy aim, then a 
shift of RDP funds in favour of agriculture 
and food processing seems to be the best 
way forward in this agriculturally-based 
economy. 
•	 In	 Jihomoravsky	 kraj,	 moving	 funds	 out	 of	
agriculture produces a slight benefit for 
the whole region while directing them to 
agriculture makes the region slightly worse 
off. Also, it is rather obvious that agriculture 
and often also the food industry are sensitive 
to CAP changes. However, the overall effects 
from cutting direct payments are slightly 
positive (in terms of regional GDP).
•	 In	 Guipúzcoa,	 an	 increase	 in	 Pillar	 1	
(through an EU-wide flat SFP rate) and 
Pillar 2 funds and a focus of the RDP on 
economic diversification would generate 
both economy-wide and rural benefits. 
Also, the flat SFP rate option benefits the 
farm sector, while a diversification RDP 
choice leads to a considerable decline of 
agricultural activity. As estimated impacts 
specific to an increase in CAP funding are 
to a certain extent expected, these findings 
rather indicate the attractiveness of a rural 
economic diversification policy option. 
•	 In	 Potenza,	 rural	 policies	 that	 aim	 at	 the	
provision of public goods, the promotion 
of rural economic diversification and the 
increase of CAP funds, all generate economy-
wide benefits. However, rural benefits 
can only be created through a sectoral 
(agricultural) RDP approach. In general, 
the urban part of this Italian province 
seems to be the beneficiary of rural policy 
benefits. Here, it seems that future policy 
should concentrate on enhancing economic 
linkages within the rural area, possibly 
through promoting economic diversification 
and in parallel re-consider the efficacy of 
coupled farm support.
•	 Finally,	 in	 Rheintal-Bodenseegebiet,	 an	
increase in diversification funds and a 
decline in farm support can benefit the 
whole economy, while a focus on rural 
economic diversification can generate rural 
benefits. In contrast, policy support directed 
to the increase of farm capital does not 
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benefiting the local farm sector. 
In addition to the above description of each 
case study area results, the following conclusions 
can be drawn for the regional economy impact, 
including in terms of rural-urban disaggregation, 
sectoral impacts and income effects:
a. Concerning the total impact on the 
regional economy, in all cases rather modest, the 
findings per groups of scenario can be described 
as follows:
Group 1 scenarios: Changes in the distribution 
of Pillar 2 funds 
Figure 38 shows the aggregate GDP impacts 
of the first group of scenarios. The total (aggregate) 
effects of both scenarios are very small, with 
Jihomoravsky kraj showing the largest GDP 
impact in both cases. Indeed, only in this region 
can the total effects of the policies be viewed as 
non-negligible. The employment effects of the 
policy scenarios are similar in magnitude and 
direction in all 6 regions. 
While the total impacts from a shift towards 
agriculture-related Pillar 2 spend (Scenario 1) 
gives rise to negative or zero effects across all 
study areas, the total effects of a shift in Pillar 
2 funds towards Axis 3 measures (Scenario 
2) gives rise to positive effects in five of the 
six study areas (Arkadia being the exception). 
However, again the total effects are extremely 
small. Differences in the magnitude and, in 
Arkadia’s case, direction of total impacts are due 
to the unique structure of each economy and the 
nature of sectoral and spatial spill over effects as 
discussed further below. 
 
Group 2 scenarios: Decrease in Pillar 1 funds
Figure 39 shows the aggregate GDP impacts 
of the second group of scenarios. Again the total 
GDP effects are marginal. In the case of Scenario 
3, three of the six study areas have a zero total 
impact and only the Jihomoravsky kraj impact 
can be considered non-negligible. 
The variable direction of impacts under 
Scenario 4 is perhaps not surprising given the 
fact that the switch to an EU-wide flat-rate 
Single Payment Scheme would increase Pillar 
1 funds in some study areas and decrease it in 
others. However in this scenario, as well as in the 
others analysed, there are significant underlying 
adjustments in the distribution of GDP and 
employment between sectors and across rural-
urban areas of the study cases which are hidden 
by the total effects shown in Figure 39. 
 
Group 3 scenarios: Comparison of Axis 3 
measures
Figure 40 shows the aggregate GDP impacts 
of the third group of scenarios. Scenario 5 and 
6 (which switch funds within Axis 3 towards 
agricultural and non-agricultural labour 
respectively), have the lowest total GDP impacts 
of all scenarios. 
This suggests that changing the distribution 
of axis 3 funds within a study area from its 
initial distribution to either agricultural or non-
agricultural diversification, has no effect.
Scenario 7 (rural public infrastructure) 
provides an illustration of the impacts arising 
from a direct impact of increased investment 
in rural public infrastructure at the expense of 
investment in profit rural industries. As with the 
other Group 3 scenarios, the magnitudes of the 
results are very small in five of the areas. The 
results for the Aberdeen and Aberdeenshire study 
area are much stronger due to the attempt to try 
to capture (albeit crudely) the impact of the extra 
service provided by the public sector investment 
on the attractiveness of rural Aberdeenshire as a 
place of residence and tourism. 
It follows that the results for this study area 
thus provide an indication of how much in-
migration / population would have to increase in 
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.Figure 38. Conclusions - Average annual percentage change in total GDP arising from changes in the 
distribution of Pillar 2 funds
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Figure 39. Average annual percentage change in total GDP arising from a decrease in Pillar 1 funds
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Figure 40. Average annual percentage change in total GDP arising from a redistribution of Axis 3 
funds across measures
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GDP	 (in	 this	 particular	 case,	 the	 0.5%	 increase	
in GDP shown in Figure 3 was associated with 
a	 0.1%	 annual	 increase	 in	 population	 and	 1%	
increase in tourist demand). 
b. Concerning the disaggregated rural – 
urban impact on the regional economy, effects are 
significantly larger than concerning the aggregate 
impact. Both the magnitude and direction of 
effects on urban areas from agricultural and rural 
policies is study-area-specific. Figure 41 shows, 
as an example, the spatial impacts of Scenario 1 
(Agricultural RDP). The spill over effects of this 
scenario on urban areas is negative in the rural and 
more agriculturally-dependent regions, variable 
in intermediate regions (Jihomoravsky kraj and 
Aberdeen and Aberdeenshire) while in the urban 
regions, there are no discernable spill over effects. 
As in the case of the sectoral impacts, the results 
reflect differing characteristics of the regions, 
including, amongst other factors, the spatial 
distribution of agri-businesses within the region and 
spatial patterns of labour and capital ownership. 
Consistent with Scenario 1, the other 
scenarios showed region-specific rural-urban 
spill over effects. Concerning the rural GDP, 
scenario 1 (Agricultural GDP) has clear positive 
effects in regions where agriculture constitutes 
an important share in the economy (Arkadia, 
Potenza), while opposite effects are shown in 
the diversification policy (scenario 2). On the 
other hand, diversification strategy has beneficial 
effects on the rural GDP of regions which are 
already well advanced in diversification.
c. In terms of sectoral effects, each scenario 
represents a different combination of positive 
and/or negative shocks to agriculture and non-
agricultural rural industries. The associated direct 
effects of these depend on the implementation 
of RD policy which varies widely across study 
areas. The indirect and spill-over effects occur 
through the changing structure of input demand, 
changing product and factor prices. 
The overall impact of these is ambiguous. 
Hence, for example in scenario 2, the direct impact of 
moving funds from Axis 1 and 2 to Axis 3, decreases 
agricultural investment and (partially coupled) 
payments to farm households, while the increase 
in non-agricultural rural investment (associated 
with Axis 3) increases output in some sectors. The 
direct impact on agriculture in this scenario reduces 
agricultural GDP for all regions, while the sectoral 
spill over effects of these to the rural secondary and 
tertiary sectors are region dependent. 
Figure 41. Average annual percentage change in GDP by study area, Scenario 1 (“Agricultural” RDP)
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Table 62 illustrates that the sign of the overall 
sectoral spill over effects differs across study areas. 
It also shows that although the overall impact 
on secondary and tertiary rural GDP is typically 
positive (except for Potenza and Arkadia), the 
pathways through the shock differ across regions, 
with the pattern of changes in wages and prices 
quite distinct. Employment effects follow GDP in 
terms of direction (see Table 62) and magnitude. 
Sector Spill over effects: The pattern of price 
and wage changes induced by moving Pillar 
2 funds away from agriculture is very different 
across regions.
d. Finally, concerning income effects, data 
availability allowed the modelling of a specific 
Farm Household group in five out of the six 
regions. Table 63 shows that the impact of the 
simulated changes on farm households varies 
both in terms of direction and magnitude. 
As expected, Scenario 1 is associated with 
an increase in farm household income, while in 
Scenario 2 farm household income fell in all regions 
except Aberdeen and Aberdeenshire suggesting 
that the returns to the increased investment in farm 
diversification in this scenario are insufficient to 
counteract income falls derived from agriculture. 
With the exception of Jihomoravsky kraj, where the 
impact is very small, the decrease in Pillar 1 support 
in Scenario 3 reduces farm income. Scenario 4 
typically increases farm household income, except 
in the case of Arkadia, where Pillar 1 support 
decreases substantially. With the exception of 
Jihomoravsky kraj, the redistribution of Axis 3 
funds away from measures tied to farm households 
reduces farm incomes.
There is some evidence that in areas 
with low levels of pluriactivity (Arkadia, 
Potenza, Aberdeen and Aberdeenshire, and 
Guipúzcoa),	 the	 negative	 effects	 on	 farm	
Table 62. Direction of sectoral GDP, Employment, Wage and Price effects, Scenario 2 (Diversification RDP)
Arkadia Potenza
Jihomoravsky 
kraj
Aberdeen & 
Aberdeen-
shire
Guipúzcoa Rheintal-Bodensee-
gebiet
GDP
Agriculture - - - - - -
Rural 
secondary
+ - + + + +
Rural tertiary - + + + + +
Employment
Rural 
secondary
+ - + + + +
Rural tertiary - + + + + +
Wages
(Semi) Skilled 
Labour
- + - - + +
Unskilled 
Labour
+ - - - - -
Prices
Total 
manufacturing
+ + - + 0 +
Total services - - - - - -
Sector Spill over effects: The pattern of price and wage changes induced by moving Pillar 2 funds away from agriculture is very 
different across regions.
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household income derived from reducing 
agricultural support is more pronounced. 
However, further research is required before 
this result can be validated. 
To summarise, this investigation has 
shown that in most policy options simulated, 
it seems that, to a certain extent, regional 
economic structures determine the direction 
and magnitude of policy effects. For example, 
a policy emphasis on economic diversification 
measures would clearly benefit rural economic 
activity in regions, where the local economy has 
already diversified.
Nevertheless, in local economies, which 
either still significantly depend on agriculture or 
are characterised by weak rural economic linkages, 
RDP measures oriented towards agriculture and 
food processing induce the highest economic 
benefits. This finding might imply that even in cases 
where current economic structures do not seem 
to (currently) favour a diversification-RDP policy 
option, rural economic welfare might be pursued in 
the “longer-term” through economic diversification 
initiatives which increase rural interdependence. 
Last, but not least, this analysis has (rather clearly) 
shown that an emphasis on coupled Pillar 1 support 
does not seem to promote rural economic welfare.
Table 63. Direction and Magnitude of Farm Household Income Effects
Arkadia Potenza
Jihomoravs-
ky kraj
Aberdeen & 
Aberdeen
-shire
Guipúzcoa
Rheintal-Bodensee-
Gebiet
Group 1: Changes in the distribution of Pillar 2 funds 
Scenario 1 + + + - + n/a
Scenario 2 - - - + - n/a
Group 2: Decrease in Pillar 1 funds
Scenario 3 - - + - - n/a
Scenario 4 - + 0 + + n/a
Group 3: Comparison of Axis 3 measures
Scenario 5 -/+1 - - + + n/a
Scenario 6 -/+ - + - - n/a
Scenario 7 - - + - - n/a
Min/Max % 
Change
-8.5/ 0.3 -25.6/6.8. -0.02/0.02 -10.8/ 5.3 -10.3/2.7 .
1 Impact for Small and Large farm Household respectively.  
Farm Household Income Effects: Typically, increased RDP Farm Diversification investment alone does not compensate Farm 
Household income derived from r reductions in Pillar 1 or agricultural Pillar 2 support.
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APPENDIX 1. Abridged Mathematical Version of 
RURAL ECMOD Model34
 Within Period CGE Model (IFPRI, 2002)
Prices
Absorption: (A1)
Marketed output value: (A2)
Import price (A3)
Export price (A4)
Activity revenue/costs (A5)
Production and Trade
CES Technology
Activity Production
Function: (A6)
Leontief technology:
Demand for aggregate
value-added: (A7)
Leontief technology - 
Demand for aggregate 
intermediate input: (A8)
Value added and factor 
demands: (A9)
Output transformation
(CET function): (A10)
Composite supply
(Armington function): (A11)
Output aggregation
function: (A12)
34 For brevity, the following types of equations have been omitted from the mathematical statement of the model: (i) identities; (ii) 
aggregation equations; (iii) optimization conditions.
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Factor income: (A13)
Institutional factor incomes: (A14)
Income of domestic 
non-government institutions (A15)
Household consumption 
expenditure (A16)
Household consumption
demand for marketed commodities
(similar for home commodities): (A17)
Government revenue:  (A18)
Government expenditure (A19)
System Constraint Block 
Factor Market: (A20)
Upward Sloping Labour
Supply (Thurlow, 2008) (A21)
Average Real Wage (A22)
Composite commodity
markets: (A23)
Current account balance:  (A24)
Government balance: (A25)
Saving-Investment Balance: (A26)
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Total absorption: (A27)
                    Between Period Capital Updating (Thurlow, 2008)
Average Capital Rental Rate (A28)
Share of New Capital (A29)
New Investment  (A30)
New Capital by Sector  (A31)
DEFINITIONS OF MODEL PARAMETERS/VARIABLES
Sets
 activities (disaggregated according to rural-urban status)
 commodities
 imported commodities
 exported commodities
  factors (disaggregated according to rural-urban status)
 domestic non-government institutions
 households (disaggregated according to rural-urban status)
Parameters
 efficiency parameter in the CES activity function
 efficiency parameter in the CES value added function
 CET function shift parameter
 Armington function shift parameter
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 marginal share of consumption spending on marketed commodity c for household h
 CES activity function share parameter
 CES value-added share parameter for factor f in activity a
 CET function share parameter
 Armington function share parameter
 share parameter for domestic commodity aggregation function
 subsistence consumption of marketed commodity c for household h
 subsistence consumption of home commodity c from activity a for household h
 CES production function exponent
 CES value-added function exponent
 CET function exponent
 domestic commodity aggregation function exponent
 quantity of value-added per activity unit
 quantity of aggregate intermediate input per activity unit
 rate of sales tax
 direct tax rate for factor f
 rate of value-added tax for activity a
 import tariff rate
 export tax rate
 share for domestic institution i in income of factor f
 transfer from factor f to institution i
 import price (foreign currency)
 export price (foreign currency)
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
165
D
ev
el
op
m
en
t p
ol
ic
y 
in
 E
ur
op
ea
n 
Ru
ra
l A
re
as
.
 quantity of stock change
 labour supply elasticity factor f
 capital stock depreciation rate
 capital sector mobility factor
Exogenous Variables
 quantity of factor supplied
 wage distortion factor for factor f in activity a
 foreign saving (foreign currency unit)
 marginal propensity to save for domestic non-government institution
 consumer price index (normalized)
Endogenous Variables
 composite commodity price
 demand price for commodity produced and sold domestically
 export price (domestic currency)
 import price (domestic currency)
 aggregate producer price for commodity
 producer price of commodity c for activity a
 supply price for commodity produced and sold domestically
 value-added price (factor income per unit of activity)
 quantity (level) of activity
 quantity of goods supplied to domestic market (composite supply)
 quantity sold domestically of domestic output
 quantity of exports of commodity
 quantity of imports of commodity
 quantity of marketed output of commodity c from activity a 
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 quantity of aggregate intermediate input
 quantity of commodity c as intermediate input to activity a
 quantity demanded of factor f from activity a
 quantity consumed of commodity c by household h
 quantity of household home consumption of commodity c from activity a for household h
 quantity of investment demand for commodity
 government consumption demand for commodity
 income of factor f
 average price of factor f
 income to domestic institution i from factor f
 income of domestic nongovernment institution
 consumption spending for household
  exchange rate (local currency unit per foreign currency unit)
 direct tax rate for institution i
 government revenue
 government expenditures
 government savings
 total nominal absorption
 average real wage by factor
 share of new capital time t factor f
  New Investment by factor, activity and period
  Average Capital Rental Rate by factor and period 
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APPENDIX 2. Excel Workbook RURAL-ECMOD_TIA
Results (average annual changes from the Baseline) of all six models are gathered in the Excel 
workbook RURAL-ECMOD_TIA and complemented with the territorial framework described in the 
Introduction to this Chapter. 
Simple macros tables presented above can be generated for a set of selected indicators, namely: 
Regional GDP, Rural GDP, Urban GDP, GDP of Agriculture and Forestry, GDP of Rural Secondary sectors, 
GDP of Rural Tertiary sectors, Employment Skilled Labour Primary sectors, Employment Skilled Labour 
Rural Secondary sectors, Employment Skilled Labour Rural Tertiary sectors, Rural Households Income, 
Agricultural (large farm) Households Income, Wages - Skilled Labour. 
Simple TIA tables are generated on the sheet “Simple TIA”. A single table is generated for each 
indicator and scenario.
Tables and also charts are generated for Territorial and scenario assumptions analysis on the sheet 
“TIAxScenarios”. Orientation of a 3D chart can be changed. Here, a simple macro ChAxCh is used. To get 
this possibility, the user has to enable macros. The Macro can be adjusted in Visual Basic.
The Tables for Additional territorial aspects as presented above can be found on sheets “DevelDyn” 
and “PolicyP”. 
Excel file: http://agrilife.jrc.ec.europa.eu/documents/RURAL-ECMOD_TIA.xls 
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APPENDIX 3. Sensitivity Analyses
Sensitivity Analysis Aberdeen City and Aberdeenshire
Basic Sensitivity Analysis has been undertaken for the closure rules and for the production and trade 
elasticities. First, the impact of changing the closure rule to endogenous foreign savings is reported in 
Table 64. From these results there appears little effect on the changes in GDP. Although some of the overall 
signs for the regional impact differ when the decomposition is considered across urban, rural, agriculture, 
other primary etc., few differences are observed. 
A similar pattern emerges when the savings-driven closure rule is employed (Table 65), with little 
difference in relative or absolute terms in changes in GDP across Scenarios. Tables 66 and 67 report the 
sensitivity analysis associated with doubling the Armington and production elasticities, respectively. In 
both cases the relative results remain broadly the same, providing further reassurance as to the robustness 
of the results. 
Table 64. Average impacts over years 2006-2020 - Sensitivity analysis (ROW-2), Aberdeen City and 
Aberdeenshire (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total 
(Urban+Rural)
-0.02 0.06 -0.01 0.01 0.02 -0.03 0.55
Total rural -0.40 1.38 -0.09 0.17 0.02 0.00 0.07
Total urban 0.18 -0.64 0.02 -0.07 0.01 -0.04 0.81
Agriculture 2.45 -9.98 -1.96 2.74 -0.34 0.31 0.52
Other Primary 0.60 -1.92 0.18 -0.37 -0.06 -1.03 2.05
Rural secondary -0.10 0.49 -0.06 0.10 0.38 -0.23 0.51
Rural tertiary -0.70 2.38 -0.03 0.11 -0.21 0.20 -0.24
Urban 
secondary
0.12 -0.40 0.00 -0.02 -0.06 -0.17 0.83
Urban tertiary 0.10 -0.40 0.01 -0.04 0.07 0.12 0.58
Source: Authors’ calculations.
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s Table 65. Average impacts over years 2006-2020 - Sensitivity analysis (SI-3), Aberdeen City and 
Aberdeenshire (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total 
(Urban+Rural)
-0.04 0.07 -0.10 0.02 -0.01 -0.07 0.78
Total rural -0.33 1.09 -0.17 0.14 0.00 -0.08 0.45
Total urban 0.12 -0.47 -0.07 -0.05 -0.01 -0.07 0.95
Agriculture 2.23 -8.74 -1.88 2.59 -0.20 0.13 0.49
Other Primary -0.12 0.41 0.36 -0.25 0.03 0.00 0.44
Rural 
secondary
-0.23 0.84 -0.17 0.11 0.35 -0.20 0.72
Rural tertiary -0.49 1.60 -0.12 0.08 -0.21 0.00 0.30
Urban 
secondary
0.01 -0.09 -0.11 0.00 -0.07 -0.14 1.02
Urban tertiary 0.15 -0.61 -0.11 -0.04 0.00 -0.07 0.99
Source: Authors’ calculations.
Table 66. Average impacts over years 2006-2020 - Sensitivity analysis (doubled Armington elasticities), 
Aberdeen City and Aberdeenshire (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total 
(Urban+Rural)
-0.02 0.07 -0.01 0.01 0.02 -0.01 0.53
Total rural -0.38 1.32 -0.09 0.17 0.03 -0.01 0.09
Total urban 0.16 -0.58 0.03 -0.07 0.02 -0.02 0.76
Agriculture 3.08 -12.19 -2.38 3.28 -0.52 0.33 0.71
Other Primary -0.10 0.26 0.24 -0.23 0.15 -0.19 0.80
Rural 
secondary
-0.18 0.73 -0.04 0.09 0.40 -0.12 0.38
Rural tertiary -0.61 2.10 -0.04 0.10 -0.23 0.09 -0.09
Urban 
secondary
0.08 -0.27 0.01 -0.02 -0.04 -0.08 0.72
Urban tertiary 0.19 -0.67 0.00 -0.05 0.04 0.00 0.74
Source: Authors’ calculations.
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.Table 67. Average impacts over years 2006-2020 - Sensitivity analysis (doubled production elasticities), 
Aberdeen City and Aberdeenshire (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total 
(Urban+Rural)
-0.06 0.18 -0.01 0.02 0.02 0.01 0.47
Total rural -0.32 1.13 -0.10 0.19 0.04 0.02 0.10
Total urban 0.08 -0.31 0.03 -0.06 0.00 0.01 0.66
Agriculture 3.31 -12.92 -2.27 3.55 -0.33 0.20 0.55
Other Primary -0.26 0.87 0.31 -0.29 0.08 -0.08 0.44
Rural secondary -0.20 0.75 -0.07 0.16 0.35 -0.07 0.27
Rural tertiary -0.52 1.84 -0.04 0.08 -0.18 0.10 0.01
Urban secondary -0.02 0.08 0.01 0.01 -0.04 -0.03 0.57
Urban tertiary 0.14 -0.50 -0.01 -0.04 0.03 0.01 0.70
Source: Authors’ calculations.
Sensitivity Analysis Arkadia
Tables 68-71 present the sensitivity analysis results in terms of GDP impacts. Sensitivity tests carried 
out include changes in the Rest of the World (from ROW-1 to ROW-2, which implies endogenous foreign 
savings)	 and	Savings	 –	 Investment	 (from	SI-5	 to	 SI-3,	which	assumes	 savings-driven	behaviour)	 closure	
rules, a doubling of both the Armington and production elasticities. 
The assumption of endogenous foreign services generates very few changes in the overall signs and 
relative GDP (Table 68). The impact of changing the closure rule to savings-driven behaviour is reported 
in Table 69. Results show that, despite some rather small differences (compared to the base-run) in the 
overall signs, when the decomposition is considered across urban, rural, agriculture, other primary etc, 
few differences are observed. Finally, an increase in the Armington and production elasticities (70 and 
71) results (similarly to the change in the S-I closure) in a change in some overall signs, but in few notable 
changes in relative results (with the possible exceptions of Scenarios 2 and 5).
Table 68. Average impacts over years 2006-2020 - Sensitivity analysis (ROW-2), Arkadia (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total 
(Urban+Rural)
0.02 -0.02 0.01 0.01 0.09 0.01 0.02
Total rural 1.03 -0.61 0.13 0.14 0.91 0.25 1.02
Total urban -1.50 0.86 -0.18 -0.18 -1.16 -0.36 -1.48
Agriculture 1.30 -6.60 -0.12 -0.04 0.09 1.45 1.27
Rural secondary -4.11 0.33 1.09 1.14 5.22 0.26 -4.04
Rural tertiary 5.27 -0.01 -0.60 -0.66 -2.51 -0.05 5.20
Urban 
secondary
-9.20 2.59 6.92 7.50 21.20 0.76 -8.98
Urban tertiary 0.03 0.51 -1.60 -1.71 -5.61 -0.59 0.01
Source: Authors’ calculations.
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s Table 69. Average impacts over years 2006-2020 - Sensitivity analysis (SI-3), Arkadia (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total 
(Urban+Rural)
0.00 -1.59 0.03 0.03 0.00 -1.09 0.01
Total rural 0.25 -1.23 0.17 0.16 0.12 3.49 0.17
Total urban -0.37 -2.14 -0.19 -0.18 -0.17 -8.10 -0.25
Agriculture 1.36 -0.75 -0.21 -0.12 -0.11 2.87 1.32
Rural 
secondary
-0.05 0.26 0.57 0.57 -0.09 4.90 0.06
Rural tertiary 0.26 -2.54 -0.07 -0.11 0.40 2.27 0.00
Urban 
secondary
-0.15 -7.90 1.73 2.05 0.22 14.94 -0.07
Urban tertiary -0.43 -0.66 -0.67 -0.74 -0.27 -13.93 -0.29
Source: Authors’ calculations.
Table 70. Average impacts over years 2006-2020 - Sensitivity analysis (doubled Armington elasticities), 
Arkadia (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total 
(Urban+Rural)
-0.09 -1.11 0.00 0.00 0.02 -0.02 -0.03
Total rural 0.46 -1.57 0.01 0.00 0.52 0.34 0.38
Total urban -0.93 -0.41 0.00 0.01 -0.75 -0.56 -0.66
Agriculture 0.94 -3.41 -0.07 0.01 -0.06 0.10 1.56
Rural 
secondary
1.59 -0.71 0.10 0.10 -1.46 1.12 0.21
Rural tertiary -0.66 -1.78 -0.05 -0.08 2.45 -0.29 0.24
Urban 
secondary
3.06 5.33 0.72 1.00 -0.94 2.90 0.95
Urban tertiary -1.91 -1.81 -0.18 -0.24 -0.70 -1.41 -1.04
Source: Authors’ calculations.
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.Table 71. Average impacts over years 2006-2020 - Sensitivity analysis (doubled production elasticities), 
Arkadia (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total 
(Urban+Rural)
0.09 -0.30 0.00 0.00 -0.13 0.00 0.00
Total rural 0.30 -0.49 0.01 0.00 -0.16 0.01 0.16
Total urban -0.24 -0.02 0.00 0.01 -0.09 -0.01 -0.24
Agriculture -0.12 0.98 -0.06 0.03 0.04 -0.05 1.38
Rural 
secondary
-1.98 -0.16 0.12 0.11 -6.62 0.09 0.37
Rural tertiary 2.47 -1.02 -0.07 -0.10 5.66 -0.04 -0.34
Urban 
secondary
-2.43 1.99 0.72 1.03 -18.69 0.28 0.34
Urban tertiary 0.31 -0.53 -0.19 -0.25 4.67 -0.08 -0.39
Source: Authors’ calculations.
Sensitivity Analysis Jihomoravsky kraj
Three sensitivity tests have been implemented and are summarised in Tables 72-74: doubled 
production elasticities, doubled Armington elasticities, the change of the closure SI-5 to SI-3. . From the 
result tables, it is evident that the alternation of selected conditions has not significantly changed any model 
results. The departures are in most cases in amplitudes (and usually marginal) and not in the directions of 
impacts. The SI-3 closure rule produces almost identical results in comparison with the original model. 
Doubling elasticities affected the magnitude of some result variables, however, the differences in relation 
to the original model are not significant. 
Table 72. Average impacts over years 2006-2020 - Sensitivity analysis (SI-3), Jihomoravsky kraj (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total (Urban 
+ Rural)
-0.19 0.22 0.16 0.08 -0.02 0.00 0.02
Total rural -0.15 0.28 0.09 0.09 0.01 0.01 -0.06
Total urban -0.24 0.17 0.23 0.07 -0.05 -0.02 0.11
AgrFor 5.41 -8.03 -2.48 -0.13 0.01 0.00 -0.03
Rural 
secondary
-0.58 1.01 0.31 0.14 0.11 -0.07 -0.07
Rural tertiary -0.34 0.50 0.16 0.07 -0.08 0.09 -0.06
Urban 
secondary
-0.44 0.40 0.37 0.09 -0.09 -0.01 0.14
Urban tertiary -0.23 0.21 0.22 0.06 -0.03 -0.02 0.09
Source: Authors’ calculations.
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Jihomoravsky kraj (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total (Urban 
+ Rural)
-0.27 0.36 0.20 0.09 -0.01 0.00 0.01
Total rural -0.18 0.36 0.11 0.09 0.02 0.01 -0.07
Total urban -0.36 0.37 0.29 0.08 -0.04 -0.01 0.10
AgrFor 7.01 -10.26 -3.22 -0.21 0.02 -0.01 -0.03
Rural 
secondary
-0.71 1.23 0.37 0.14 0.13 -0.08 -0.08
Rural tertiary -0.46 0.69 0.22 0.08 -0.08 0.09 -0.06
Urban 
secondary
-0.58 0.64 0.43 0.10 -0.07 -0.02 0.13
Urban tertiary -0.37 0.44 0.28 0.07 -0.03 -0.01 0.08
Source: Authors’ calculations.
Table 74. Average impacts over years 2006-2020 - Sensitivity analysis (doubled production elasticities), 
Jihomoravsky kraj (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total (Urban 
+ Rural)
-0.22 0.18 0.24 0.16 -0.03 0.00 0.04
Total rural -0.15 0.22 0.16 0.15 0.00 0.01 -0.04
Total urban -0.28 0.14 0.31 0.16 -0.06 -0.01 0.11
AgrFor 5.75 -7.80 -2.88 -0.61 -0.01 0.01 -0.01
Rural 
secondary
-0.63 0.94 0.43 0.25 0.08 -0.06 -0.05
Rural tertiary -0.34 0.41 0.23 0.14 -0.08 0.08 -0.03
Urban 
secondary
-0.52 0.39 0.49 0.22 -0.10 0.00 0.15
Urban 
tertiary
-0.26 0.17 0.29 0.15 -0.04 -0.01 0.09
Source: Authors’ calculations.
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Sensitivity Analysis Guipúzcoa
Basic Sensitivity Analysis was undertaken for the closure rules and for the production and trade 
elasticities. The impact of changing the closure rule to endogenous foreign savings is reported in Table 75. 
From these results there appears little effect on the changes in GDP. Although some of the overall signs 
for the regional impact differ when the decomposition is considered across urban, rural, agriculture, other 
primary etc., few differences are observed. 
A similar pattern emerges when the savings-driven closure rule is employed (Table 76), with little 
difference in relative or absolute terms in changes in GDP across Scenarios. Tables 77 and 78 report the 
sensitivity analysis associated with doubling the Armington and production elasticities, respectively. In both 
cases the relative results remain the same, providing further reassurance as to the robustness of the results. 
Table 75. Average impacts over years 2006-2020 - Sensitivity analysis (ROW-2), Guipúzcoa (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total 
(Urban+Rural)
0.00 0.00 0.00 0.03 0.00 0.00 0.00
Total rural 0.00 0.04 -0.01 0.06 0.01 0.01 0.00
Total urban 0.00 -0.02 0.00 0.02 0.00 0.00 0.01
Agriculture 0.66 -12.99 -0.49 4.41 -0.01 -0.04 -0.05
Other Primary -0.02 -0.40 0.07 0.03 0.08 -0.01 0.01
Rural 
secondary
0.00 0.08 0.00 -0.01 0.01 -0.01 0.01
Rural tertiary -0.02 0.31 0.00 0.01 0.01 0.03 -0.01
Urban 
secondary
0.00 0.01 0.00 -0.01 -0.01 -0.01 0.01
Urban tertiary 0.00 0.06 0.00 0.00 0.00 0.00 0.01
Source: Authors’ calculations.
Table 76. Average impacts over years 2006-2020 - Sensitivity analysis (SI-3), Guipúzcoa (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total 
(Urban+Rural)
-0.01 0.10 0.00 -0.02 0.00 0.02 0.03
Total rural -0.01 0.13 0.00 0.02 0.00 0.02 0.01
Total urban 0.00 0.09 0.00 -0.03 -0.01 0.02 0.03
Agriculture 0.65 -12.78 -0.48 4.34 -0.01 -0.04 -0.04
Other Primary -0.01 -0.47 0.05 0.15 0.08 -0.01 0.00
Rural secondary -0.01 0.26 0.01 -0.06 0.00 0.02 0.03
Rural tertiary -0.02 0.27 -0.01 -0.01 0.00 0.03 0.00
Urban 
secondary
-0.01 0.21 0.01 -0.06 -0.01 0.03 0.04
Urban tertiary -0.01 0.10 -0.01 -0.04 0.00 0.01 0.03
Source: Authors’ calculations.
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Guipúzcoa (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total 
(Urban+Rural)
0.00 0.01 0.00 0.03 0.00 0.00 0.00
Total rural 0.00 0.07 0.00 0.06 0.01 0.01 0.00
Total urban 0.00 -0.02 0.00 0.01 0.00 0.00 0.01
Agriculture 0.68 -13.31 -0.50 4.56 -0.01 -0.03 -0.03
Other Primary -0.04 -0.24 0.10 -0.06 0.09 -0.01 -0.01
Rural 
secondary
-0.01 0.18 0.01 -0.01 0.01 0.00 0.00
Rural tertiary -0.02 0.27 -0.01 0.01 0.01 0.02 -0.01
Urban 
secondary
-0.01 0.11 0.01 -0.01 0.00 0.00 0.01
Urban tertiary 0.00 0.01 -0.01 0.00 0.00 -0.01 0.01
Source: Authors’ calculations.
Table 78. Average impacts over years 2006-2020 - Sensitivity analysis (doubled production elasticities), 
Guipúzcoa (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total 
(Urban+Rural)
0.00 -0.01 0.00 0.04 0.00 0.00 0.01
Total rural 0.00 0.03 0.00 0.07 0.01 0.01 0.00
Total urban 0.00 -0.02 0.00 0.02 0.00 0.00 0.01
Agriculture 0.79 -14.14 -0.62 5.45 0.00 -0.08 -0.09
Other Primary 0.07 -1.36 -0.01 0.82 0.11 -0.02 -0.02
Rural 
secondary
-0.01 0.19 0.02 -0.02 0.01 0.00 0.01
Rural tertiary -0.01 0.23 -0.01 0.01 0.00 0.02 -0.01
Urban 
secondary
-0.01 0.10 0.01 -0.01 0.00 0.01 0.01
Urban tertiary 0.00 0.02 -0.01 0.00 0.00 -0.01 0.01
Source: Authors’ calculations.
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Sensitivity Analysis Potenza
Tables 79-82 present the sensitivity analysis results in terms of GDP impacts in Potenza. As in the 
other RURAL ECMOD study areas, sensitivity tests include changes in the Rest of the World (from ROW-
1	 to	ROW-2,	which	 implies	endogenous	 foreign	savings)	and	 in	 the	Savings	–	 Investment	 (from	SI-5	 to	
SI-3, which assumes savings-driven behaviour) closure rules, a doubling of Armington elasticities and a 
doubling of production elasticities. 
With the exception of Scenarios 1 and 2, the assumption of endogenous foreign services generates very 
few changes in the overall effect (positive or negative) and relative GDP changes are also few (Table 79). The 
impact of changing the closure rule to savings-driven behaviour is reported in Table 80. Results show negligible 
differences (compared to the base-run) in the signs, and only slight differences in the decomposition of impacts 
across urban, rural, agriculture, other primary, etc, are observed. Finally, an increase in the Armington and 
production elasticities (Tables 81 and 82) results (similarly to the change in the S-I closure) into very few changes 
in overall signs and relative results (with the possible exception of Scenario 7).
Table 79. Average impacts over years 2006-2020 - Sensitivity analysis (ROW-2), Potenza (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total 
(Urban+Rural)
-1.73 2.06 -0.00 0.00 -1.38 -0.09 -1.71
Total rural -2.62 2.37 -0.03 -0.04 -2.14 -0.16 -2.65
Total urban 1.40 0.99 0.09 0.14 1.31 0.17 1.57
Agriculture 0.57 4.99 -0.39 -0.30 0.40 -0.32 0.32
Forestry -0.07 -6.09 0.16 0.09 0.32 0.07 -0.03
Rural secondary 2.87 8.54 0.75 -0.05 3.11 -0.10 2.62
Rural tertiary -5.34 -0.68 -0.27 0.07 -4.64 -0.09 -5.16
Urban 
secondary
-7.76 5.27 0.40 -0.08 -8.89 2.16 -8.04
Urban tertiary 3.36 -0.20 -0.19 -0.01 3.39 -0.54 3.41
Source: Authors’ calculations.
Table 80. Average impacts over years 2006-2020 - Sensitivity analysis (SI-3), Potenza (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total 
(Urban+Rural)
-0.00 0.01 -0.00 0.00 -0.00 -0.00 0.01
Total rural -0.00 -0.03 -0.04 -0.04 -0.03 -0.04 -0.03
Total urban -0.01 0.15 0.12 0.15 0.09 0.12 0.15
Agriculture -0.00 -0.30 -0.39 -0.31 -0.20 -0.31 -0.30
Forestry 0.01 0.05 0.13 0.09 0.09 0.12 0.05
Rural secondary 0.11 -0.26 0.81 -0.05 0.23 0.31 -0.13
Rural tertiary -0.05 0.18 -0.31 0.07 -0.08 -0.10 0.11
Urban 
secondary
0.10 -0.36 0.41 -0.08 0.10 0.16 -0.22
Urban tertiary -0.03 0.08 -0.16 -0.01 -0.06 -0.08 0.04
Source: Authors’ calculations.
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Potenza (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total 
(Urban+Rural)
-0.04 -0.02 -0.04 -0.03 -1.40 -0.12 -1.72
Total rural -0.02 -0.06 -0.07 -0.07 -2.14 -0.20 -2.62
Total urban -0.11 0.11 0.06 0.11 1.17 0.14 1.42
Agriculture -0.43 -0.71 -0.80 -0.72 -0.01 -0.73 -0.09
Forestry 0.08 0.07 0.16 0.09 0.98 0.13 0.77
Rural 
secondary
-0.09 -0.31 0.69 -0.08 3.79 -0.14 3.43
Rural tertiary 0.06 0.19 -0.26 0.08 -4.89 -0.08 -5.44
Urban 
secondary
0.02 -0.44 0.30 -0.17 -9.33 2.02 -8.47
Urban tertiary -0.13 0.06 -0.20 -0.02 3.36 -0.55 3.36
Source: Authors’ calculations.
Table 82. Average impacts over years 2006-2020 - Sensitivity analysis (doubled production elasticities), 
Potenza (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
Total 
(Urban+Rural)
-0.00 0.01 -0.00 0.01 -0.82 -0.03 -1.00
Total rural 0.02 -0.02 -0.03 -0.04 -1.69 -0.09 -1.94
Total urban -0.07 0.14 0.09 0.15 1.99 0.18 2.31
Agriculture -0.01 -0.78 -0.95 -0.80 -0.15 -0.80 -0.38
Forestry 0.07 0.12 0.27 0.18 -0.81 0.19 -1.24
Rural 
secondary
0.06 -0.22 0.87 0.01 1.09 0.26 0.69
Rural tertiary -0.00 0.21 -0.26 0.10 -2.99 -0.10 -3.15
Urban 
secondary
0.07 -0.28 0.50 -0.00 -2.62 0.85 -2.35
Urban tertiary -0.10 0.06 -0.21 -0.02 2.81 -0.18 3.07
Source: Authors’ calculations.
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Sensitivity Analysis Rheintal-Bodenseegebeit
Three sensitivity tests have been conducted, namely, the change of the closure SI-5 to SI-3, doubled 
Armington elasticities and fixed exchange rate and flexible foreign savings (Tables 83-85). From Tables 83-
85, it is clear that the alternation of selected conditions changes the model results rather marginally. The 
differences are in most cases in the magnitude and not in the direction of the impacts. Usually, the urban 
economy is affected more than the rural economy. Doubling Armington elasticities (Table 84) produces 
results very close to the original model; changing the S-I closure has no effect on GDP impacts of scenarios 
comparing to the original model.
Table 83. Average impacts over years 2006-2020 - Sensitivity analysis (SI-3), Rheintal-Bodenseegebiet (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
TOTAL -0.01% 0.07% 0.02% -0.03% 0.00% 0.00% 0.00%
Rural -0.32% 4.30% -0.01% 0.26% -0.02% 0.01% 0.00%
Urban 0.01% -0.18% 0.02% -0.05% 0.00% 0.00% 0.00%
AgFor 0.77% -5.06% -0.36% 2.51% 0.00% 0.00% 0.00%
RSecondary -0.01% 0.05% 0.03% -0.09% 0.25% -0.01% -0.01%
RTertiary -0.60% 8.09% 0.00% 0.29% -0.21% 0.02% 0.00%
USecondary 0.00% -0.14% 0.03% -0.10% 0.00% 0.00% 0.00%
UTertiary 0.01% -0.16% 0.02% -0.05% 0.00% 0.00% 0.00%
Source: Authors’ calculations.
Table 84. Average impacts over years 2006-2020 - Sensitivity analysis (doubled Armington elasticities), 
Rheintal-Bodenseegebiet (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
TOTAL -0.01% 0.06% 0.02% -0.02% 0.00% 0.00% 0.00%
Rural -0.37% 4.95% -0.01% 0.24% -0.01% 0.01% 0.00%
Urban 0.01% -0.23% 0.02% -0.04% 0.00% 0.00% 0.00%
AgFor 0.68% -3.12% -0.19% 1.52% 0.00% 0.00% 0.00%
RSecondary -0.01% -0.01% 0.02% -0.05% 0.31% -0.01% -0.01%
RTertiary -0.68% 9.10% -0.01% 0.33% -0.23% 0.03% 0.00%
USecondary 0.01% -0.22% 0.02% -0.06% 0.00% 0.00% 0.00%
UTertiary 0.01% -0.21% 0.02% -0.04% 0.00% 0.00% 0.00%
Source: Authors’ calculations.
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Bodenseegebiet (%)
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
GDP
TOTAL 0.00% -0.16% 0.03% -0.25% -0.02% -0.02% 0.01%
Rural -0.29% 3.79% 0.00% 0.15% -0.02% 0.00% 0.00%
Urban 0.02% -0.38% 0.04% -0.28% -0.02% -0.02% 0.01%
AgFor 0.77% -5.06% -0.36% 2.56% 0.00% 0.00% 0.00%
RSecondary 0.00% -0.22% 0.05% -0.35% 0.20% -0.03% 0.00%
RTertiary -0.58% 7.76% -0.01% 0.31% -0.20% 0.02% 0.00%
USecondary 0.01% -0.37% 0.05% -0.35% -0.02% -0.03% 0.01%
UTertiary 0.01% -0.35% 0.03% -0.26% -0.02% -0.02% 0.01%
Source: Authors’ calculations.


